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This document is required by Title 11, Section 206, of Public Law
p4-136, effective November 28, 1975, when the Center was estab-
ished. The present report covers the period from October 1, 1977,

to Septetber 30, 1978.
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TO THE PRESIDENT AND THE CONGRESS

. .

I have the honor to transmit to you the final report of the
National Center for Productivityand Quality of Working Life.

(
. .

The expiration of the Center's mandate marks the end of
Chapter One in the much needed effort to understand our

.

Nation's productivity problems and to achieve consensus about
how best to solve them. TheCinter's creation, in November of
1975, represented a Pederalscommitment to the idea that sup-
porting industryr initiatives to increase productive efficiency
could improve the country's economic health; this idea is no,
less valid today.

_

.

Productivity growth is an import t enabling factor in
achieving ours stated national goals," Reducing inflationary
pressures, raising living standards, making U.S. goods com
petitive on world markets, protecting the quality of the
environment, and supporting our growing population of retired

- people are some of the tasks we haiie set for ourselves. If we
are to accoMplih all these goals in the face of increasing
'scarcities of energy and. raw /materials, we must use what we
have with greater effilciency and effeativeness.

Traditionally, we have assumed that productivity will take
care of itself in some way. Unfortunately, the U.S. record
during the past deCade provides little cause for oetimism for
continuing that assOmption.. The present fate of U.S. produc-
tivity improvement is lagging our.own historical performance'

. and the performance of all other industrial nations.
.

Lt appears.'that the American people are now in need of a '

set'of-poricies supportive. of productivity growth. .Management,
labor, government and the public must consider not only how to
share the benefits of a healthy, expanding economybut also how
to sustain our economic kealth. This chaliengin§ task requires
the commitment of all national lenders.

,,..
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fProductiV4y growth in the U.S. canbe acceleiated
Balanced,economic groWth4 with rising output and employment,
isould provide conditions which lead naturally to impgovements
in productivity. However, pur current economic circumstances
indicate a.need

i

for a more conscious effpetevjgorously pur-. ,.
..

sued, to,enhance technological innovation, to stimqlate capital
investment and uman resources development,: and eb. encourage
labor-managemen and bqsiness-government cooperation. Because
practical techniques for improving productivity are largely.
industry or pompani speCific, these broad measures shOuld be
complemented by programs to support, wherleeded, private'
*sectorolnitiatimes to increase productivity, . .

.

. One. the Center's,pcimary functions has1been to create a
greater awareness at every' level - -in the bearjoom, in the %
union loca9., in the Couress,,and in the Executive Ageilcies-=Of
the vitaltneed to inoyeliihead, together, 'on Inpluctivity probes
fgmi and policies. In additiOn thi Center has,.is an objective
and neutral agent,zhelped traditional Adversaries within'

4 ,industries find common interests, ident fy mutual problems,'and
seek coopqrative solutions. The Federa Government, theough
the Center, has not attempted to prescr be specific. remed s.
for individual productivity problems o the premise that ;e

' Government-imposed solutions,are not s Afeitive as those
developed and implemented by the indi4iduals 4nd groups

.

-directly affected. ,

.. v

4 Those of us associated with the Cedter 4are justifiabal 1 .

proud of what it has achieVed. It must be noted th,4tAhosev.
' achievements have been made pessibleiby phe-14adership'ane

,counsel of tusiness,'labor, academic, and professional repre
segtatives from all over the Country. We have alp drawn on .

at!leir experiences, and that of other countries, in an effort to
fide common and consistok approaches 'toward the eitablishme t

. 4
4 :4 of a...national productivity policy reflected in this report. . .4y.

4 The Natftn is deelOyaindebtedlbot the many Individuals and
organizations" who tairegontributea to this endeavor.
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The present report is the Center's third and final'Une. As such, it

' is more comprehensive than the two previous reports. rtnot only reviews '

the Centes activities during the fiscal year 1978, it also summarizes
the'Center's activities during the 3 years of its existence. 1Q addi-
tion, it attempts to place the Center's activities into the context of
the Nation's progress in productivi* And to place this progress into the
context' of our economic of d socialf;goals. .

The report has several major sections. 'The-first points out the need
for a national Policy explicitly directed toward improving productivity.
The second emphasizes the contribution productivity growth can make to
'solving some of our Nation's problems and to achieving -some of our long-
term goals. The third section details the recent' deceleration in the rate
,at which our productivity is improving. The next two sections outline,
_on a national basis and)for specific sectors, what has been, is being,
and needs to be done to increase, productive dffitiency. The sixth sed-

tion sets forth the Center's recommendations for actions, both public,and
and private, which would Toile the Nation's rate of productivity growth.'
The appendix materialg in this report are also more comprehensive than in
previous ones. They include a'complete listing of the Center's publica-
tions and of Center - sponsored studies, reports, articlds, and other activi-,

- ties, a listing of productivity and quality of working life centers, as
well as 'a brief summary of some of the productivity-related projects of
other Federal agencies.
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'A NOTE ON I E MEANING AND MEASUREMENT OF PRODUCTIVITY

c(c(«««((«t«««((««(<(«cc(c<c<cic<c<c(cc««««((c

The concept of productivity is deciftively simple: it refers
to productive efficiency. Productivity measures the relationship
between the amount of goods or:services produced (output) add the
quantities of labor, capital, and material resources (inputs) used
to produce'that output. In order to compare productivity over time
or among different productive entities, it is usually stated as a
ratio of output to input. When,the same amount of input produces
more goods or Services in one instance than in another, or when the.
same amount of output can be produced with less input, we say that
productivity is higher or has increased..

In practice, measuring changes in productivity Is not so sim-
ple. The quality of output, for eicample, may change over ti,ee or
vary among producers. Quantifying aiblic service.. outputs is a par-
ticular problem. Few industries or plants produce only one product;
sometimes a single process will produce more than dne-product. Ag-

gregating these products into a single measure of output requires '

choosing a weighting system to represent their importance in a unit
of output.

.

`'.Input, too, is difficult to measure proper*. Output results
'from combining many inputs. Nevertheless, a productivity ratio
usually relates
ratio based on 'a
the change is at
has been influent

utput to only a,single input. When a productivity
single input changes, the tacit assumption is that
ributable to that input. In reality, the change
d by, all the variables in an interrelated eco-

nomic system:- production techniques anti capital equipment, work-
force'skills, managerial ability:the rate of capacity,utilization,
the scale of operations, mAterials flow,.product mix, tie state of
labor-management relations, the quality of the work environment,
and a multitude of other factors. The relative importance of these
influences will vary from country to country, from sector to sector,
from organization to organization, as well as over time.

Many different productivity ratios can be calculated: output
per labor hour, output per BTU of energy, farm yield per acre of
land, sales per square or cubic foot of space, output per dollar
of capital assets, or any of a host of other combinations. The
choice of ratio will depend partly on the purpose for calculating
it and partly on the availability of measurable data.

i

"`'The productivity measure used in this report relates'output

. .

in physical units or in constant dollars to hours spent at work, or
labor time. :For the private business sector, labor input includes
the time of employees, supervisors, foremen, managirs, and self-

V the private business'sector and for major industries
enikloyedcipons: Statistics on output per hour are published

, regular

by tfbe 4..s. Bureau of Labor Statistict.

It should be kept in mind that output per hout_akifiply indi-

Otes how much labor time is associated with.a give volume ofvout-

I

put. Although worker skill and effort clearly al'e important sources
of productivity imprqvement, they are not the only sources. Nbver-.
theless, this concept of productivity is the one most commonly used;

perhaps-because it is people that bepefit from higher productivity;
it is of phrticuiar interest to highlight their contributiqe to it: .7

MAY
, .

. .

: cccieecc.c.c.c<cc(c.c.(«««««««««««<-c.«.c.<«<4«(<««<Vt'<«
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NEEDEDt A NATIONAL PROGRAO, '1'0 IMPROVE PRODUCTIVITY
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AMERICANS, THROUGHOUT HISTORY, HAVE ENJOYED a steadily rising stand- .
'ard of living. The economy has enanded, new jobs have been crea-
ted, choices have broadened, and rewards have increased. The aver-
age American today consumes greater amounts and varieties of goods
and services, performs" less backbreaking-work, and has more leisure
time than the generations before.

This better life was made postible by sustained productivity
improvement--a continuing ability to produce more in less time and
with fewer resources. InstitutiOnal accommodations, such as col-
lective bargaining and a broad range of'social legislation, assure
that the gains of productivity growth are shared widely and '

equitably.

'Economic and social developments during the past decade have
made it clearer than ever that the processes of productivity growth
are not automatic. If the future is tormeasure up to the past, the
factors that sustain growth must be strengthened. The growth rate.
of productivity has been slowed down by the 6urdens of high. rates
of inflation, low capacity utilization, e ',sluggish rate of investz,-
ment, and a declining rate of expenditure oh research and develop-
ment, and demographic and industrial skifts.

.

A
Events abroad have compound& our domestic econ ic problems.

.The revolution in 'energy prices and the burgeoning of inational

fir m have.intensified international Pmpetition for is
t.thlarili-..vestmeht capita) and advanced technology are.more mo

'in the past, and some of our tradirg partners have been e to

..-improve their productivity at a much faster;vaAp thim t e United
. State4.

e ..=

, 01
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The Nation's ability to moderate inflation, reduce unemploy- .

ment, sustain brisk ecohomic growth, and extend past gains in the
quality of life is threatened by the prospect !of a low rate of pro-
ductivity growth in the.1980's. Only if productivity, at

a faster rate than in the recent past can we afford a much higher
standard of living fOr 'all, including the growing number of re-

tired-Persons in our population.

Meeting these challenges will,require strengthening all the
underlying sources of productivity improvement., Our policies
must be designed to improve the climate for technological innova- .

Mon, to increase capital investment, and'to encourage a business/
gowernment environment that is conducive to growth. A basic chal-
lenge is to find ways of effectively enhancing-the security, par-
ticipation, cooperation, and skills of the work force.

General measures -need to be complemented by efforts, in-each
industry to achieve specific opportunity forgets. gecause the
importance of the various sources of growth differs among indus-

'tries% the most effective policy agenda for each factor would be
industry-specific, drawn up by those responsible for its execution
in each industry.

, Although many Federal agencie; offer programs and activities
that affect prdductivity, we have ,no truky'hatiopal productivity

; policy, executed through actions which have productivity improve-
ment as-their direct goal. Given the importance of efficient pro-
duction to our pr'esent and future economieprogress, this is a
serious vacuum indeed. , The Center proposes an agenda fdr national

40 action to fill this vacuum. The agend4 suggests two types of-fed-
eral acrons: 'those which ate un'quely national in that only the
Federal Government could carry th out, and those which will as-
gist industry and local government efforts to improve their own

. productiVe efficiency. .

,
..,

This agenda; which is spelled out in detail in the final sec-
tion of this report, proposes'that the Federal Government"shouW-

I. Exercisdnational leadership by:

ti

establishing afocal point for productivity improvement
activities

-supporting ,National, State, and local nonprofit produc-
7 ti vity ,centers

Assist industrywide effocts.to improve productivity by:

'enepuraginglOanagement-labor=government task-forces on
productivity iMprovement

2

13

-4,
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;

coordinati ng he needs of industry with existinglGovern-
ment programs . 1

!

1'0-Encourage labor-management cooperation by:
.. J, .

providing information, technical assistance, and training
tupporting communi tywi de- 1 a bor-man ageme nt councils

, I supporting research on workplace problems

(c endorsing cooperative approaches to problem solving and
training third parties to assist these efforts
applying labor-Management cooperation inGovernment

IV. Encourage maiipmer planning by;
.

providing information on the costs and benefits of pri-
vate measures to cushion individual adjustments to
technological change and productivity improvement
providing technical assistance for employment stabili-
Oti on planning .

,

coordinating private adjustment efforts with public
ones

e encouraging programs to train technicians in new
technologies

.

. .
'V. Foster technologi cal innovation by:

. .

encouraging closer cooperation .between engineering
schools and industry
facilitating the diffusion of new -technolOg4s- ;
requiring performance specifications in Government ,

- procurement ...,
sx encouraging the acquisition and use of advanced tech,

noldgies from abroad . #

,
VI. Support 'increased capital formation by:

. .

allotting accelerated deprectation on, investments in
major i irovati ve projects - e 4 ,

i

. making the investment tax credit permanent'
, encouraging small venture capital enterprises

investigating the potential for' employee stock ownership
'stimulating productivity improvement (and lower prices)
in capital' good industries

' VII. Reform the regulatoiy ,System 'by:

- ,
eliminating or'simpTifying regulations, where appropriate
investigating alternatives to, regulation '

% 1

.

IA
,

.. '.
1 ,
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o- developing regulations in consUltation with -thos
- 'affected 0

achieving compliancethrough consultation rather han-
threat

o coordinating regulatory requirements
.

VIII. Improve public sector management by:

' using the Federal grant system to reward good management
o' expanding programs to improve managerial skills
o encouraging capital budgeting

supporting labor-management cooperation

_...ak.____Improte-ptoducti-vity--ineasurement-by4t .

. deVeloping a family of measures based on differentAinput
concepts
measuring service industry productivity
exparidinfl international data

encouraging productivity measurement at the plafklevel
and interfirm comparisons of productivity.

.

X.. Create awareness of theimportance of productivity through
the educational system, the media, profe%sional.societies,
trade associations, business, and unions.

These gegAral and specific policy issues should be considered :

within the.cofllext of efforts to achieve the national objectives of
full employment and inflation control. Substantial produCtivity
improvements can sustain higher rates of real hourly compensation
with little Or no) increase in unit labor costs; real, rewards
could Increase while prices are contained. Unless production in-
creases briskly, however,'rising productivity could a) so lower our
employment potential., if output grows sluggishly, or not at all,
increasing our ability.to produce more with fewer people could`.
reduce the number of available jobs. At the same time:. however,

rapid gains,in productivity are the mainstay of the. rise in real
incomes that4would induce output to grow."`

The pursuit of national economic goals often involves con-
flicts among the various interest groups ift our society. Trade-

, offs and compromises are necessary to balance competing tlaims
for # sharc_a_econosic-output.P-toductivi-ty--ga-trrs ern aryl-rig

the size of that output, allow everyone to have a ltrger share
and help to reconcile conflicting objectives: higher wages and
profits without higher orices, more government services without ,

higher taxes; and economic growth without sacrificingconsump-
tion and environmental Standards. 6. M

Ir.s
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PURSUING OUR .-NATIONAL GOALS
4

<<<<T<Z<Z<c<c-z-cm-c<cc<VtIm

A NATIONAL COMMITMENT AND A CO0RDINATED PROGRAM to improve our pro-
.

ductivtty performance is vital ,to the economic, social, and politi-
cal health of America. Improved productive efficiency could con-

tribute to

.1,

sustaining 'our economic growth

traising standards \,"

easing inflationary pressures .-

o improOing our ability to compete in world markets
achieving a letter quality of life

>>' ECONOMIC GROWTH <<

Economiceegrowikhas meant a better 1 i fe. The average American

is offered more goods4agd:Services in greater variety than ever
kefore, .The wider range. o£ cffnsumptibn choices is not reflected
in our national income statistics, but it is an important aspect
of the. quail* of life in the United States.

Potentiilly,.our growth rate could begin to decline in the

near future. The U.S* birth rate has dwindled steadily since 1960,

and as a result work force is 'expected to'increase only about
1 percent ay r i the $90's. Unless productivity improves rap-

.

idly, output nnot expand at its historic trend rate of 4 percent

a year. If potential economic grtrWtIOT:to matntatn this pace,
outppt per hour must increase at a'ratb close to 3 percent a year.

>_>,A HIGHER STANDARD OF LIVING <<

The long-term expansion of the ectnomy, accompanied by im-
proved productivity; has enabled the'United States consistently

5
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to raise its average level of -living. In 1977, the real output
of the Nation's private business sector was 2-1/2 times larger

than in 1947, Only, a small fraction .of this increase 'was achieved

because.people worked more hours; about three-fourths was made

possible by using'work hours,more-efficiently. i,
.During the 3O -year postwar period, hours worked per person

in the total 'population declined, while real output per person-
a rough measure of- tpeaverage level of living--advanced. Thus,

the entire growth in real output per person reflects an improve-
ment in real output per holmproductivity.. As Chart 1 indicates,'
real hourly comptrnsation also has. improved at approximately the

same rate as productivity.

Chart 1
Output Per HOur and Real Compensatibn Per Hour, Private Business Sector, 1951)-77
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to raise its average level ofliving. In 1977, the real -output

of the U private business sector was 2-1/2 times larger

than int947., Drilly a small fraction .Of this increase "was achieved

because people worked more hours; about three-fourths was made
possible by using work hours more efficiently.

. .

During the 30-year postwar period, hours worked per person
'in the total population declined, while real output per person-
a rough measure etbe average level of living--advanced. Thus,

the entire growth in real output per person reflects an improte-
ment in real output per hour--productivity.. As Chart 1 indicates,"
real hourly compensation also has improved at approximately. the
same rate as productivity.

Chart 1 (
Output Per Hour and Real Compensation Per Hour, Private Business Sector, 1950-77

. .

Index41950 = 100)

220

.

1954 1958 1966

Source U.S. Department of Labor. Bureau of Labor Statistics

6

r

1970 1974 1978

44;
te



.

.
» INFLATION CONTROL <<

-

a

Price inflation is influenced by)many factors: monetary and
fiscal policies of goverhment, energy prices, regulatory, programs,
the effect of weather conditions on food production, and many
others. 'Because prdductivity.directly affects the input costs
that push prices ufWard, there is wide agreement that faster
productivity growths could be a major.contributor to the effort
to moderate and control inflation.

One of the many complex factOrs underlying the inflation of
'the"past decade has,been the failure of productivity ,gains to

match the rise in hourly Compensation. .Hourly compensation, which
includes fringe benefits as well as wages and %alaries, increased
at an average annual rateof Y:8 percent between 1967 and 1977;
this was subsiartially'faster then output per hour improved. The
rgsult has been a 6.1 percent annual. increase in unit labor cost,
althotigh real hourly, compensation increase Only. 1.5 percent a

year. During this samepdriod; the Consumer Price Index.has
'climbed at An average rate of 6. percent a year.

-

. The experience:of the eatly 1960's demonstrated that high
productivity growth can be a stabiliiing influence on prices.
Table 1 compares this experiendewith that of thivlast decade.

Table 1
4.

Selected Data for'Private Business Sector, 19.' -67 1967-77

Average annual o rcent change

4 r.

item

mr
1960.67 1967-77

Output per hour:
,1

.

Compensation per hour'
Unit labor cost
Real hourly compensation.
Consumer Price Index'

,

., 4

3.7
4.9 ,
1.1
3.2
1.7

.

, 4

J.6
7.8
6.1

1.5
. 6.3

, Source: U. Department 04-Labor, Bureau of Labor Statistics
4 ,.
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DuOng the 1960-67 period, when productivity was advancing at
the substantial rateol 3.7 percent a year, hourly compensation was
rising 4.9 percent a year. As a result, udit labor cost was fairly'
stable, and. prices followed suit--consumer prices increased only

1.7 percent a year. Real hourly "Compensation increased at a rate
of 3.2 percent, whieh bolstered the Nation's ability to purchase
more Oodsand services. Because output was expanding more rap-
idly than productivity was improving: new jobs .were created, and
unemployment gradually fell, below 5 percent.

.The close' relationship between productivity growth and long-

term price stability is evident in Chart 2.
.

Chart 2

Correlation Between the Average Rates of Change in Prices and ProductivttY,

Selected Industries, 3960.75
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During the 1960-67 period, when productivity was advancing at
the substantial rate of 3.7 percent a year, hourly compensation was
rising 4.9 percent a year. aa result, unit labor cost was fairly
stable, andprices followed suit--consumer prices increased only
1.7 percent a year. Real hourly compensation increased at a rate
of 3.2 percent, which bolstered the Nation's ability to purchase
more goods 'and services. Because output was expanding more rap-
idly than productivity was improving, new jobs.were created, and
unemployment gradually fell below 5 percent.

The close' relationship between productivity growth and long-
term price stability is evident in Chart 2.

Chart 2
Correlation Between the Average Rates of Change in Prices and Productivity,
Selected Industrtes, .1960-75
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During the.1960-75 period, most industries with above-avgrage
'productivity growth, either voluntarily or under thepressure of
competition did not raise their prices as much as industries with
be \low - average productivity growth.

.

1> INTERNATIONAL COMPETITIVENESS << .

, 4.

'Historidally, this country's higher level of productivity, for
the ost part, has offset our higher wage costs relative to other
coun ries. American industry wasable to maintain its competitive
posf ion in the expanding world markets'qf the postwar period, and
domeAtic jobs were conserved wiihout, resorting to restrictive trade
policies.; ,

A strong competitive capacity is even more urgent today be-cause
of the\need to expand exports to offset the Nation's increasing de-

,
pendente on imported oil: The growing reliance abroad on protec-
tiolist makes controlling export-price particularly important.' Com-
pet4e p export prices and high wages c n be made compatible by step,
ping up product4vity growth at home.

At 'present, the prospects for Ameri an trade.are clouded by rap-
id increases in manufacturing productivi y in Japan, West Germany,
and many other-nations with whom we trade. The average level of.
productivityvity 1 * the United States is stl higher than that in other
industrial countries (see Chart3), but d iing the 1960-77 period,industrial
productivity growth in U.S. manufacturing has been lagging. Our
productivity advantage is narrowing; in. sdme key industries, it has
been eliminated with respect to Japan.

The trade advantage other countries gained because their manu.
facturihg-prbductivity has increased faster. than the United States'
was-climinished between 1971.) and 1975, when their hourly compe4sation
rates and unit labor costs also increased more rapidly. But, as .

Table 2 in4icates, in 1976 and 1977, unit labor costs.in manufactur-
ing (on a national currency basis) rose moreslowly in West Germany.
and Japan than in the United States, and these countries have re-
gained the competitive advantage of faster phductivity growth.

Now, our exports are facing new competitive pressures, and im- .

pdpts of shoes, textiles, consumer eiectrohics, and clothing are
taking over an even larger share of our domestic market. Fafter
productivity improvement could help American fir06 increase their
market and maintain manufacturing employment,\but only if fair coin -
petition prevails in foreign markets and access is secured for U3.
exports. Currency devaluation and protectionist trade policies may.
stem foreign competition - -but only as short-ti erm palliatives.

9
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Chid 3 - .
Output PerHour in Manufacturing, Average Annual

:r Percent Change in Selected Induorial Counties, 1960-77 i
' Axerage annual percerit change
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Table 2

Productivity, Hourly Compensation, and 'Mist Labor.Cost in
Manufacturing, Selected Countries,
1970-75 and 1975-77

Itern

United West United
States Germany Japan France Kingdom

Output per Hour:,

41,verdge Annual Percen'ithange 4,

1970-75

1975-77

Compensation per Hour

2.0
3.7

5.5

&.2
4.3
9.5

4.6

6.5

1970-75 7.9 13.5 20.3 16.0

1975-77 8.9 76 9.2. 13.9

Unit Labor Cost

1970-75

National Currency 5.8 7.5 15.4 9.9

U.S. Dollars 5.8 17.3 20.7 15.8

1975-77

National Currency 5.1 1.4 -0.3 6.9

U.S. Dollars 5.1 4.2 5.0 -0.2

17.8
14.0'

rce: U.S. Department ottatior, Bureau of Labor Statistics

14.2

12.5

13.0
.1

.» A BETTER, QUALITY OF. LIFE «

.
The partnership of rising productivity and economic growth can

produce a' octal bonus that can to spent in many ways to enrich the
lives of al

r
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Environmental Improvement

ti al progress is sometimes associated with the loss of en-
viro al 'amenities. Increased productive efficiency does con-
ttigOte to material progress, but it is also a means of generating
income which could be directed into controlling, and even reversing,
ifivironmental pollution, without sacrificing other economic goals.

.Relief from Poverty

Unless" productivity and economic growth increase, efforts to
improve the lot of persons subsisting on poverty-level incomes de-
pend on redistributing incomes--that is, by taking income'from one
group and transferring it to another. In an expanding economy,
there is more foreve?yone.. Productivity. gains, equitably shared,
could contribute to a climate of .industrial and social peace.

' Support for an Aging Population

Future productivity performance Will have an important bearing
on the Nation's ability to maintain, at above-minimum levels, the
growing population of retirees. The postwar baby boom will be
transformed early in the 21st century into a senior citizen boom.
Further, al advances are made in health care, senior citizens will
live to enjoy their retirement longer. As a result, the age compo-
sition of our population,will change. The U.S. Department of
Health, Education; and Welfare estimates that the present 6 to
ratio of active workers to retired persons will be halved by the

. year 2030. Steady increases in output per worker will ,be essential
if the working population of the luture is to support the nonwork-
ing aged, without reducing the living standards of either.

A-

Nonmaterial Gains

people meet thin material wants more easily, they place
greater aloe on leisure, education, health, and recreation. The
American people have alWays used productivity gains, not only to
increase per capita consumption of goods and services, but also to
reduce the amount of time they spend at work. As productivity im-
proves, work will absorb less of the year and less of a lifetime
as'Soell--more years can be spent in school and more in pensioned
retirement.

LN
\. .
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R1ASONS FOR CONCERN,
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I

tc

IN A LITTLE-NOTICED SENTENCE in 'the nohe 1975 Ecomic Report of the
-Presidedt, *4-Council of Economic Advisors stated that the slow-
down in productimity growth is ,"one of the most significant economic
problems of recefit years." Although thVs slowdown affects almost
every major economic issue, policy,makers have paid inadequate at-
tention to it.

» THE RECORD <<

The deceleration in productivity growth has been underway since
the late 1960's. During the first 2 decades following World War" II,
output per hour in the private business sector increased at an aver-
age rate of 3.2 percent; during the most recent decade (1967 -77),
the rate of increase dropped by one-half, to 1.6 percent a year.
Chart 4 compares annual productivity levels for the entire postwar
period with the early-period trend in productivity growth. r

Industrial Incidence

- The slowdown in Productivity growth was fairly pervasive through-
out the economy. Abolittwo-thirds of the 62 industries for which
the BLS repOrts data showed lower rates of productivity growth for
the 1967-77 decade than for the previous two. As Table 3 shows, out-
put per hour grew somewhat more slowly in the automobile, appliance,
railroad, and telebhoe industries, and it grew at about half its
former rate in petroleum Wining and utilities.

A
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Chart 4

Productivity in the Private Business Sector, 1947.78
. .

1972 Dollars Per Hour
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'Growth rate of 3.2 percent per year

Source U.S. Department of Labor, Bureau of Labor Stalest acs

1966 1970

4

1974 1978'

"2nd quartet

The level of productivity in coal dnd iron mining actually de-
clined.durinq the 1967-77 period. After 2 decades of rapid improve-

ment,. output, per hour in coal mining turned downward At a rate of
almost.4 percent a year; productivity in iron mining declined only.
slightly, but this represents a reversal of its previous rate of

growth. these changes are particularly "significant because they

raise the real cost of raw materials essential to other major
industries.

Cyclical Fluctuations

The 1967-77 slowdogn reflects, in part, the impact of two-re-

cessions and recoveries. Gains of more than3 percent were recorded
during the expansions of 1968, 1971,;and 1975; gains were negligible
in 1970, and a sharp decline occurred daring the 1974 recession.
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Table, 3'

.

OutputOer Employee Hour in Selected Industries; 1947-67 and 1967-77

%S.

Industry
t(in 'SIC order)

-44

Average annual percent change

1947-67 1967-77

Iron Mining (usable ore)

Coal, Mining

'3.9

--6:5-

-0.2
-3.8

.

Bakery Products 2.1 1.5
Tobacco Products 3.6 1.7

Hosiery 5.0 9.1
Sawmills , . 3.5* 1.7

lb Paper, Paper Board, and Pulp Mills' 5.8 3.3

Synthetic Fibers 4.1** 8.2

Petroleum Refining 6.0 3.0,

Tires and Tubes 4.2 2.3

Footwear 1.8 0.3
Glass Containers 1.4 1.8

Steel 1,7 1.6
Metal Cars . 2.5 . 212
Major Hodiehold Appliances 6.4* 4.5 ,(

,

Radio and Television Receiving Sits 5.8* 3.4

Motor Vehicles and Parts
i .

.

3.8

Railroads 4.8 1,pg
Intercity Trucking ,

Air Transpoitation
,

2.7***
7.9

)5.1
4.4

Telephone Communications 4 7.1**** 5.8
Gas and Electric Utilities 7.2 3.0

Retail Food Stares ,
3.1* 0.0

Gasoline Service Stations 2.8* 4.5
Eating and Drinking Establishments 1.1* 0,5,

Hotels and Motels ; 0:9
Laundry and Cleaning Se 41 ces 1.5 0.8

4 :IvFN

*1958-67, "1957'47, ***1.954-67, ****I951-67

Source: U.S. Department" of Labor, Bureau of Lab# Statistics
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:Typically, productivity 'groWtfr declifies §barply.in the first

stages of a recession aa output is cutback.more rapidly than em-.

ploymeht. As output increases-during a post-recession expansion,
the productivity ratio advances substantially, especially in the
early stages of the expanAidn, when overhead labor is used more

effectively.. The rate of productivity growth then' evels and, in
the later stages Of the expansion, declines as output:approaches
capacJty'And other constraints. Table 4 traces these\changes

through recent busines

Productivity declined markedly throughout the most recent
recession period,'an.d, so far, the expansiob has not produced as

rapid gains in productivity as have previous expansions. Furthe-
more, the productivity improvement ,crate is already weakening; it

was only 1.7 percent in 1977 compared to the 3.7 percent increase
in 1976 (see Chart 5). Although we are believed'to be still in
the midst of an expansion,'productivity growth in 1978 may be at

an even lower rate.

Chart 5 0
YeartoYear Percent Change in Output Per Hour, Private Business, ector, 1967-77

Percent change
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Ord

16

2.7



Ps

Table 4

AvOrage Annual Rates of Change in Output per Hour During
Contractions, Private Business Sector

lif

Business Cycle Expansions aid

Business Cycle

Expansion
Period Rates of Change A%)

(Q = Quarter) First half Second half

Co4 ntraction

Period tes of Change (%)

(Q = quarter) Fir,t half Second Half

4th Q 416-40 Q '48

4th Q 49:3rd Q '53

2nd Q 854-3rd Q '57

2nd Q '.58-2nd Q '60

1st Q '61-4th Q '69

4th Q '70 -4th Q 73

lit Q 0 '77*

6.0

3.5

4.9

4.5

3.5

3.4

4.8

3.1

2.0

1.3

2.1

1.2

4th +5 '48-4th Q49

3rd Q '53-2nd 0.'54

3rd Q '57-2nd Q '58

2nd Q '60-1st"Q '61

4th Q '69-4th Q '70

Q '73-1st Q '75

1.6

-4.8

5.1

1.0

3.5

2.9

2.5

-1.5

*Rot yet terminated.
.

Note: Cycle dates areaccording to' the National Bureau of Economic Research revised chronology and
are terminal dates. IWO rates of change are on an annual basis. The original .data on output per
'hour are from the U.S. Departmefft of-Labor, Bureau of Labor Statistics.
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>> WHY THE aOWN? 44

4 .

Economists; attempting to explain the slowdown of productivity
'improvement during the past decade and to predict the future, tend
to emphasize three measurable long-term factors:

the lower rate of growth of capital stocks per worker
the increasing proportion of 4nexperienced employees
in labor force
adverse changes in the industrial composition of
employment

These are not the only factors that may have depressed produc-
tivity improvement. Others include the sharp increase in energy
prices( the slower pace of technological progress, changing atti-

.tudes about work and leisure, popular misapprehensions abdut.the
social benefits of science and its applications, increasing Govern-
ment involvement in the economy, and theease of passing cost in-

.
creases along tb the consumer during a period of prolonged infla-
tion. The effects ofthese complex factors are speculative and
difficult to measure; pevertheless, they color the environment
in which productivity. gains are made.

S

Changes in the Capital-Labor Ratio

'Output per hour is unquestionably enhanced by upgrading the
plant and equipment that is used in production. The degree of
enhancement appears to be lesiening, however, in three respects:

--Although tangible capital stock appears to have increased more
rapidly than the work force since 1947* some evidence points to
a slower rate of increase in the capitalrlabor ratio (the ratio
of the net stock of fixed business capital to total employee
hours) since 1967 than during the 1947-67period.,

--Capital productivity may be becolng a weaker forcebin produc-
tivity improvement. The productivity of 'tangible capital stock .

(output per unit of capital input) has declined since 1967; fol...
a perioi of gradual growth. This fact, and the slower

growth of the capital-labor ratio are widely believed to accotkik
for much of the sharp reduction in the labor productivity growth -11W.
rate during the past decade.

--Capital-labor calculatipns may overstate the real value'of plant
and equipment used in production.' Sharp increases in energy and
materials prices, and stiffer pollution control, health', and
safety requirements may have forced premature abandonment of



r.

.........
some equipment and,processes,. 'This.type of obsolescence may
not be.fully reflected in- capital stock ,accounting. .

., . 1
.

The Impact of Industrial Shifts
. . -' .

The measurement of changes in,output per hour is affected, not
O only by techndlogical and related changes within the various Indus-

try sectors, but also by shifts of labor among more and less produc-
tive sectors of the' priv.ate ,business economy. The rhost dramatic

shift in thepsi:has been that of millions of farmers and farm
- workers- from agriculture, with its low level of output (in constant '

dollars) per hour, into the higher productivity industrial.-and serv-
ice sectors. During the first 2 'postwar decades' this rapid re;
distribution contrfbuted' an average of 0.5 percent alear to the
productivity growth rite of the economy as a whole.

Recently, hoWever, the industrialization process has been
yielding smaller and smaller gains in measured private sector pro-
ductivity.. There are two reasons for this: (1) the gap between ,

farmand nonfarm productivity levels has narrowed at agricultural
4.

production has been transformed by technol ogy, and
k

c2) the propor-
tion of farmers in the irk force is by now low (4 percent) that
the shift out of agriculture has virtually stopped.

A
4 1

Betweeri 1966 ,and 1976,.thts shift effect amounted to-only 0.1

percent a year. The BLS attributes about. one-third of the retarda-
tion in the trend rate of productivity between,1941-66 and 1966-73
to the declining rate of migration out of agriculture. It is ap-
parent that tine shift of labor frdm farm to nonfarm sectors can .no
longer'be counted on to bolster future productivity growth. .

Another structural shift if, employment that is cited as con- '

tributing to the' recent slowdown in productivity improvement is the.
.relative-increase n importanceof the service industries. These
industries are'cominly believed to have lower than average levels
of labor productivity; .however,.measures of service output; are
less reliable than those for goods and could be biased downward.
If this shi.ft has had an effect on productivity growth, it has been
a small one. The BLS estimatesothat, this effect, has accounted for
less than 0.1 percent of the decline inioverall productivity'
improvement.

Changes in Composition of the Labor Force
.

The profile of the labor force ,has changed considerably during
the postwar years, paftictilarly "the last 10: there are relatively

. more young people and women and relatively fewer older men working

I
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today. The first babies of the pOstwar boom began in the mid-1960's
to enter the labor force, and now its age styucture is weighted
toward youth. Youngiworkers, because, they have not yet developed
the skill and experience of their eldeft, may not contribute as
much as they someday will to the Nation's productivity. A variety
of social changes the women's movement, the high divorce rate,
and family incomepressures, among others--haveobrought large num-
bers of women.into, or back into, the labor force. At:present,
women often are handicaMd by inexperience and by lac of oppor-
tunity.in the high-productivity jobs and industriesp/'At the same
time, the proportion of experienced, older men tn the labor force,
has dwindled, partly becapse of early retirement.

Some of these demographic trends are,expecteeto have a less-
er impact on productivity after 1080...The labor force will "a4e"
in reflection of tne declining Oirth rate since 1960% The labor
force pArticiation rate of women is likely to level, and their
prodettife abilities may be better employed as dpportunity differ-
ences between the sexes narrow. As the composition of the labor
force stabilizes, and is its growth rate diminishes, employers,
may be induced to adopt measures for training and motivating their
employees; this shoqld have a. positive effect on productivity.
levels.

'
>> THE OUTLOOK FOR PRODUCTIVITY IMPROVEMENT <<

r4'

To the extent that it is possible to project the long-term
course of productivity geyth, the outlook is disquieting. The
Center asked a panel of international authorities to assess the

. future of productivity during the next 10 years in the United
Stites, WesternEurope,qnd Japan. These experts project that,
barring severe recession,. productivity will improve at a faster
rate than in the 1967-77 period but at a slower rate than in the
previous 2 decades.

Although productivity growth among our trading partners in '

Western Europe and Japan could alio be,At slower rates than in the
past, it is expected to be faster than in'the United States. Out-
put per employee-Hour in Japan is expected to increase at an annual
rate of 6 percent and in Western Europe at a rate of 4 percent a
year.

The BLS projection for productivity growth in the United
States ins based on a balance among measSable influences on pro-
ductivIty growth:.
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On the:Up "side . L On the Down Side

An older, more experieoce0 More investment to meet

, .
. .

.. labor force . . Government; standards
An accelerating capital-labor Mork investment in energy
ratio as "the labor forcecgrows conservation ,and source
more slowly . , . conversion

.

w No further impact from
the farm-nonfarm shift

4,

The net resul, according to the BLS, will be an annual pro-
,

ductivity improvement rate of 2.4 percent during the 1975-80 pe-
riod, and a rate.of 2.7 pertent during 1980-85. Other experts -'
"forecast aneven lower rate of productivity growth-2.0 percent
a year--during the next decade.. These rates will be higher than
the 1.6 percent growth rate of the decade just past, but they
are still significantly below the 3.2 pertent trend rate of the
preceding 2 decades.

>> COMPARATIVE PERFORMANCE: JAPAN <<

Japan's economy, until recently, was relatively undeveloped,
and highly import dependent. But, in one generation, Japan ha
become the world's third largest industrial nation. Its produc-
tivity growth rate in manufacturi0 has been remarkable - -6.8 per-
cent a year between 1960 and 1977. This growth has been possible
because of Japan's unique industrial culture;its ability to cap-
ture,.finartce, and apply near technologies; and its government-

reinforced emphasison maintaining a favorable balance-of-payments
position. Japan'S productivity - improvement record is enviable but
not necessarily reproducible in the United States. Nevertheless,
because of its extraordinary economic performance during the last
25 years, the sources of Japan's growth merit special study.

v-

Technological Improvement

The technological and managerial sources of Japan's growth
are particularly important. Much of Japan's recent advancement
is dUe to its acquisition of foreign technology through patent and
license agreements and systematic efforts to cdtain nonproprietary
information. It has combined thest purchases with active govern-
Ment support of research and development efforts that concentrate.-
on commercial application:and early economic payoff.

The.research.and develppment.gfoet$ ptuniversities, govern-
ment, and industry are closely linked to large-scale industrial
ventures destined for cpmmercial application. Considerable support
is given to new mvufacturingectuplogies, such as automated'

c

1
Z1

;

- 3'.
# I

4



:.:::-.-.:-;
:::..

.

.....

..:: i
.

.... ., -; ...- .. l
machiniry3;;whipt.drasticalli reduce production costs. Recently, a
7-year program kis launched to introduce advanced, automation to
companiet400 to develop it 'alone.

SomeJapanese frigustries have been rebuilt several times since
the ;tar and incorporate the most modern technology. The steel in-

' dustry is a prime example. With about 80 percent'of its 197 5 steel '
. tonnage produced in basic oxygen furnaces, Japan has a technologi-
cal edge,in steel production. Japaneseplabor productivity in steel-.
making caught up with that of the United States in 1974 and sur-
ipasged it,by 1976. This higher level of.productivity has helped
Japan's steel producers to compete successfully in world markets..

Capital Investment

The Japanese allocate an impressive share of their resources
to capital investment.' Between 1960 and 1975, Japan invested 29
percent of its gross domestic product in new plant and equipment,
compared to West Germany's 22 percent, France's 20 percent, Swe-
den's 19 percenti.an the United States' 15 percent. Japan also
has substantially cr ased the stock of fjxed capital per worker,
although in 1971 this ratio was still only 44 percent, of the U.S.
level and 57 percent of the West German level (see Chart 6); Jap-
anese industry relies more heavily oft debt.financing of its capital
investment than-on equity and reteined earnings. This policy dn-
courages reducing prices when demand slackens in order to maintain
high rates of capacity utilization. .

Industrial Relations

A people-oriented management, harmonious personnel relations,
and an attitude of teamwork, coordination, and communication pro-
vide a favorable climate for industrial peace in Japan. Employer-
employee relationships are collaborative; for example, about 6
miilion workers in Quality Control Circle groups are engaged in a
unique voluntary shop-floor program to solve, productivity and
product-defect problems..

. The permanent employment system covers' almost a third ofthe
Jaoanese,labor force. Because these employees have lifetime jobs,
their emplbyment continues even though their jobs may by eliminated
through technolojical.changes; as a resin t, they tend to be reas-
signed and may receive extensive on-4pe:job training and retraining.

The recession of 1974-75 reportep has weakened, but not elim-
14ateetethe Japanese lifetithe securit system and the bonds of mu-
tual interest between employer and employee. Some firms went into

0« "
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Chart 6
Fixed Nonresidential Capital invesiment as Percent' of Output, Average 1970-76
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Source Capital investment as percent of output. U S Department of Labor, Bureau of Labor Statistics.
capital stock'per worker employed, E F Denison, The Contribution of Capital to Postwar Growth
of Industrial Countries, Brookings Institution. 1977
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bankruptcy, and unemployment rose.to 2 percent in 1975. Trade-offs
between job security and wage increases may become more extensive,
but experts believe the perman4g emplpyment system will prtobakly
survive. .

Productivity Improvement

Under"these favorable economic and inWtutional conditions,
1, Japan's productivity has advanced at 'a rap4d rate since World War

II, and the gap between United States' and Japanese productivity
levels is closing. In 1977, output per employee in Japan stood
at about 62 percent of the U.S. productivity level, compared with

L 25 percent in 1960.

24

35
4



.

.

<
«
«
«
<
K
,
<
«
«
<
«
<
«
«
«
<
.
<
«

I
M
P
R
O
V
I
N
G
 
T
i
i
t
 
N
A
T
I
O
N
'
S
 
P
R
O
D
U
C
T
I
T
Y

is
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

h
i

I
N
 
N
O
V
E
M
B
E
R
 
1
9
7
5
,

P
A
S
S
E
D

S
S
E
D
 
t
h
e
 
N
a
t
i
o
n
a
l
 
P
r
o
d
u
c
t
i
v
i
t
y
 
a
n
d

t
:

Q
u
a
l
i
t
y
 
o
f
 
W
o
r
k
i
n
g
 
L
i
f
e
:
A
C
t
 
t
o
 
m
a
k
e
 
t
h
e
 
c
o
u
n
t
r
y
 
a
w
a
r
e
 
o
f
 
t
h
e
 
b
e
n
e
-

f
i
t
s
 
o
f
 
p
r
o
d
u
c
t
i
v
i
t
y
 
g
r
O
w
t
W
a
n
d
 
t
o
-
e
n
c
o
u
r
a
g
e
 
i
n
i
t
i
a
t
i
v
e
s
 
t
h
a
t
 
w
i
l
l

r
e
s
u
l
t
 
i
n
 
b
e
t
t
e
r
 
p
r
o
d
u
c
t
i
v
i
t
y
 
p
e
r
f
o
r
m
a
n
c
e
.

T
h
e
 
l
a
w
 
s
e
t
 
f
o
r
t
h
,
 
a
s

n
a
t
i
o
n
a
l
 
p
o
l
i
c
y
,
 
t
h
e
 
n
e
e
d
 
f
o
r
 
j
o
i
n
t
 
d
e
l
i
b
e
r
a
t
i
o
n
 
a
n
d
 
a
c
t
i
o
n
 
b
y

w
a
d
e
r
s
 
o
f
 
b
u
s
i
n
g
s
s
,
l
a
b
o
r
,
 
g
o
v
e
r
n
m
e
n
t
,
 
a
n
d
 
t
h
e
 
p
u
b
l
i
c
,
 
a
n
d
 
i
t

e
e
q
u
i
r
e
d
 
t
h
e
 
N
a
t
i
o
n
a
l
 
C
e
n
t
e
r
.
 
f
o
r
 
P
r
o
d
u
a
i
v
i
t
y
 
a
n
d
 
Q
u
a
l
i
t
y
 
o
f
 
W
o
r
k
i
n
g

L
i
f
e
 
t
o
 
s
e
e
k
 
t
h
e
 
c
o
m
m
i
t
m
e
n
t
 
a
n
d
 
c
o
n
t
r
i
b
u
t
i
o
n
 
o
f
 
e
a
c
h
 
g
r
o
u
p
.

P
e
o
p
l
e
 
g
e
n
e
r
a
l
l
y
 
a
g
r
e
e
 
t
h
a
t
 
p
r
o
d
u
c
t
i
v
i
t
y
 
g
r
o
w
t
h
 
i
s
 
i
m
p
o
r
t
a
n
t
,

b
u
t
 
t
h
e
i
r
 
s
u
g
g
e
s
t
i
o
n
s
-
f
o
r
 
a
c
h
i
e
v
i
n
g
/
p
r
o
g
r
e
s
s
 
d
i
f
f
e
r
.

E
n
g
i
n
e
e
r
s

a
r
e
 
l
i
k
e
l
y
 
t
o
 
g
i
v
e
 
p
r
i
o
r
i
t
y
 
t
o
 
t
e
c
h
n
o
l
o
g
i
d
a
l
 
c
h
a
n
g
e
,
 
b
u
s
i
n
e
s
t
m
e
n

p
r
o
m
o
t
e
 
c
a
p
i
t
a
l
 
f
o
r
m
a
t
i
o
n
 
a
n
d
 
d
e
r
e
g
u
l
4
i
o
n
,
 
l
a
b
o
r
 
f
a
v
o
r
s
 
e
n
h
a
n
c
i
n
g

w
o
r
k
e
r
s
'
 
s
k
i
l
l
s
 
a
n
d
 
s
e
c
u
r
i
t
y
.

I
n
 
O
r
a
c
f
i
d
e
,
 
t
h
e
s
e
 
a
p
p
r
o
a
c
h
e
s
 
a
r
e

h
i
g
h
l
y
 
i
n
t
e
r
d
e
p
e
n
d
e
n
t
;
 
o
n
e
 
r
e
i
n
f
o
r
c
e
s
 
a
n
o
t
h
e
r
.

I
n
t
r
o
d
u
c
i
n
g
 
'
a
 
n
e
w

p
r
o
c
e
s
s
,
 
f
o
r
p
e
x
a
m
p
l
e
,
 
r
e
q
u
i
r
e
s
 
i
n
r
i
o
v
a
t
i
o
n
,
 
c
a
p
i
t
a
l
 
i
n
v
e
s
t
m
e
n
t
,
 
a
n
d

a
 
t
r
a
i
n
e
d
 
w
o
r
k
 
f
o
r
c
e
.

A
 
r
e
a
l
i
s
t
i
c
 
p
r
o
d
u
c
t
i
v
i
t
y
 
i
m
p
r
o
v
e
m
e
n
t
 
p
o
l
i
c
y

f
e
a
t
u
r
e
s
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
'
o
f
 
m
a
n
y
 
f
a
c
t
o
r
s
 
a
n
d
 
d
i
s
c
i
p
l
i
n
e
s
 
a
n
d
 
a

c
o
h
e
r
e
n
t
 
p
r
o
g
r
a
m
 
t
h
a
t
 
d
r
a
w
s
,
 
q
n
 
m
a
n
y
,
 
s
o
u
r
c
e
s
.

T
h
e
 
N
a
t
i
o
n
a
l
 
C
e
n
t
e
r
,
 
a
n
d
 
o
t
h
e
r
 
p
r
o
d
u
c
t
i
v
i
t
y
 
c
e
n
t
e
r
s
 
a
r
o
u
n
d

t
h
e
 
w
o
r
l
d
,
 
a
r
e
 
f
o
u
n
d
e
d
 
o
n
 
t
h
e
 
p
r
t
m
i
s
e
 
t
h
a
t
 
a
 
m
u
l
t
i
p
a
r
t
i
t
e
 
a
p
p
r
o
a
c
h

c
a
n
 
e
n
c
o
m
p
a
s
s
 
d
i
f
f
e
r
i
n
g
 
v
i
e
w
p
o
i
n
t
s
 
a
n
d
q
o
s
l
j
p
 
d
e
v
e
l
o
p
 
a
 
c
o
n
s
e
n
s
u
s
 
i
n

s
u
p
p
o
r
t
 
o
f
 
a
 
b
r
o
a
d
 
r
a
n
g
e
 
o
f
 
a
c
t
i
o
n
s
 
t
h
t
a
t

a
n
 
i
m
p
r
o
v
e
 
p
r
o
d
u
c
t
i
v
i
t
y
.

T
o
 
e
x
p
l
o
r
e
 
t
h
e
 
m
a
j
o
r
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
i
m
p
r
o
v
i
n
g
 
p
r
o
d
u
c
t
i
v
i
t
y
,
 
t
h
e

C
e
n
t
e
r
 
h
a
s
 
c
o
n
v
e
n
e
d
 
p
a
n
e
l
s
 
o
f
 
e
x
p
e
r
t
s
 
f
r
o
m
 
b
u
s
i
n
e
s
s
,
 
l
a
b
o
r
,
 
c
o
n
s
u
m
e
r

g
r
o
u
p
s
,
 
t
h
e
 
u
n
i
v
e
r
s
i
t
i
e
s
,
 
a
n
d
 
g
o
v
e
r
n
m
e
0
c
.
i
t
 
h
a
s
 
c
o
n
d
u
c
t
e
d
 
a
n
d

c
o
m
m
i
s
s
i
o
n
e
d
 
s
t
u
d
i
e
s
 
t
o
 
s
u
p
p
l
e
m
e
n
t
 
e
x
i
s
t
i
n
g
 
i
n
f
o
r
m
a
t
i
o
c
i
;
 
i
t
 
h
a
s

h
e
l
d
 
c
o
n
f
e
r
e
n
c
e
s
 
a
n
d
 
w
o
r
k
s
h
o
p
s
 
o
n
 
v
a
r
i
o
u
s
 
a
s
p
e
c
t
'
s
 
o
f
 
p
r
o
d
u
c
t
i
v
i
t
y
;

a
n
d
 
i
t
 
h
a
s
 
s
p
o
n
s
o
r
e
d
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
p
r
o
j
e
c
t
s
 
t
o
 
e
n
c
o
u
r
a
g
e
 
-
t
h
e
 
a
d
o
p
-

'
t
i
o
n
 
o
f
 
"
b
e
s
t
!
'
 
p
r
a
c
t
i
c
e
s
 
i
n
 
t
h
e
 
p
u
b
l
i
c
 
a
n
d
 
p
r
i
v
a
t
e
 
s
e
c
t
o
r
s
.

T
h
e

C
e
n
t
e
r
'
s
 
B
o
a
r
d
 
o
f
 
D
i
r
e
c
t
o
r
s
 
h
a
s
 
i
d
e
n
t
i
f
i
e
d
 
f
p
u
r
 
b
r
o
a
d
 
p
o
l
i
c
y
 
a
r
e
a
s

36.



in which labor, management,. and Government could Ove)op and imile-

I

.ment programs to improve roductiVity:

, Acceleratin technological change
Encouraging capital investment
Developing human potentials
Improving relationships between_business and
government ..4

>> ACCELERATING TEONOLOGICAL.CHANGE <<

The Center, with the help of an advisory panel", unterto6k an
extenAve review of the technological innovation process. It con-
sulted with managers of large corporations and small technology-
intensive companies, as well'as with international experts on'tech-
nological change, researchers, Government officials, and engineering
educators.,. It.sponsored a study tour of Japanese plants by a group,
of industry;., labor, and Government representatives, and it has com-
missioned a teriet of papers on technological change.

Technology and Productivity Improvement

A large share'Vf. productivity improvement is the result of
using new production\methods, materials, processes, and/or machin-
ery--that is, new technologies. These changes, by affecting the
scale of production, phoduct design, or the effectiv'eness with
which operations ate carried out, reduce the amount of labor; ma-
terials, energy, or capitol used to produce a unit of output.

Occasionally--not often--major technical breakthroughs revolu-
tionize productivity levelstchroughout an industry, or even many in-
dustries. The normal course 'of events, however, is that a series
of minor improvements accumulete and sproOd through an industry to
the extent that its productivity shows some overall improvement.
It has been estimated that it takes a rough average of 10-15 years
for an invention to advance from the drawing board to enough shop
floors to improve industry productility. It will move through
several stages along the way:

1. It must be invented, tested, and produced.
2. Potential users must acquire information about it
3. Users must weigh its economic feasibility and decide ,

to invest in it
4. It must be put into place, "debugged," and proved to be

efficient in actual use.
5.' It must be adopted by enough firms to affect an industry's

overall productivity.
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The recent slowdown in productivity'growth suggests that the
flow of innovations into application may be,taking longer now, but
there is no direct evidence ofthis. It would be useful to learn
more about the innovatibn-appliqption process for various types of
new technologies: How long does the whole process lake? How long
does it take to advance from one stage to the next? At,what stage

is the United States compared to other countries? Data of this
nature are needed to help gauge the pace of technological change,
industry by industry.

The Innovation Rate

In recent times, organized research and development (R. & D.)
has been the primary source of advances in scientific and techno-
logical knowledge. Some economists treat R. & D. expenditures as

a form of capital investment in the stock of knowledge, separate
from tangible capital or human capital in the form of education.
Industrial R. & B. outlays tend to be positively correlated with
productivity growth.,

The Decline in R. & D. Outlays

DunAng the past decade, R. & D. outlays have not kept up with
economic growth. This relative decline could foreshadow a slow-

. down in the flow of technological change and productivity growth
during the next decade. Several indicators are noteworthy:

--Total R. & D. spending in 1977, according to National Science
Foundation (NSF).estimates, was $40.8 billion, or 2.2 percent
of the gross national product. The dollar amount has risen
each year, but as Chart 7 shows, since 1964, these dollar amounts

4 have represented increasingly smaller proportions of GNP.

- -Between 1961 and 1967, R. & D. expenditure's (in constant 1972
dollars) increased at the rate of 6 percent annually. The level

in 1977 was about 4 percent below 1968. In the near future (to
1985), the NSF expects R. & D. expenditures to rise only 3 per-
cent a year; the R. & D. share of GNP'may decline to 2 percent.

- -Private business investment in R. & D. constitutes about 47 per-
cent of all outlays for R. & D. Private R. & D. (in constant
dollars) increased at a ?.7 percent annual rate/between 1967
and 1974, compared with 6.9 percent between 1957 and 1967.

--The growth of R. & 0., measured in person-years of scientists
and engineers engaged in R. &D., stopped after reaching a peak
of 558,000 in 1968.
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Chart 7

National R&D Expenditures as a Percent of GNP by Source, Selected Years, 1960-78

Percent of GNP
3.5

3.0

2.5

2.0

15

1.0

0.5

0

4

1960 1964

Source: National Sctence.Foundatton

0

1968 1972 1976 1978(est )

Figures on R. & D. activity are subject to two important qual-
ifications. First, they measure input to research, not output, and
they do not reflect the creativity or productivity of the scientists
and engineers who carry out R. & D. Second,in the field of science
and technology, the "quality" or significance of results--whether
innovations or discoveries--is fundamental, but not easily measured
or compared.

One significant feature of the American R. & D. effort ts. the
new direction it has taken since the mid-I960's, the peak of s-rtal
and defense,research. pow, the pressure to protect the environment
and the consumer and rising energy and materials prices motivate
much of the R. & D. effort. For example, the automobile industry,
as a result of Federal regulations on fuel economy, pollution, and

. safety, is concentrating_research on reducing vehicle weight, de-
signing emission4ree auto power plants, and developing new safety
devices for passenger--.
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f
Another feature of present R. & 04fforts is their short-

term outlook. A 1978 report by the Ambrican Aslociation for the
Advancement of Science finds that industry, faced with inflation
and uncertainty, is directing its research,dollars toward low-risk,
small-scale projects with a quick payoff and toward modest improve-
ments in existing produCts; there is les interest in major, long-

term, innovative developments.

R. & D. Commitments by Other Countries
, .

Comparative data show that since the mid-1960's, the United
States' R. & D. effort hasten declining relative to that of other
industrial nations. This evidenced by the following comparisons:

- -Although the absolutelevel of R. & D. expenditures in the United
States remains higher than the combiped total for West Germany,
japan,.and France, R. & D. outlays as a percent of GNP have been
increasing in the USSR and Japan, while ours have declined since
1964.

- -Nondefense R. & D. expenditures ih the United States for 1971 are
estimated at 1.8 percent of GNP, compared with Japan's .2.1 per-

,

cent and West Germany's 2.0 percent.

- -The proportion of United States' patents granted to foreign in-
ventors has been rising. In 1961, foreign inventors were issued
17 percent of all U.S. patents; by 1975, this percentage had
doubled. In some types of.patents, foreign inventors predominate.

- -Research and development on manufacturing production technologies
.seem to be lagginOn the UnitedrStates. For example, experts
have reported to the Center that the United States trails West'
Germany in R. & D. in metalworking; the metalworking industries
are vital to productivity improvement because they produce the
tools and equipment used by other industries. The Japanese gov-
ernment is giving its full support to R. & D. on highly automated,' .

flexible manufacturing systems that are used to produce a,wide
variety of products at minimum cost.

The effect of the United Stat R. & D. lag is aggravated by
the transfer of new technology froI t e United States to other ad-
vanced and developing countries. " ur " projects--technology
packages which include plant construction, installation of equip-
ment, training of workers, and management a-' marketing--are said
to be competing with U.S. manufacturing plant in an increasing
number of industries.
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Addipg the effect of the United States' deemphasis of R. &
to the sl3Wdown in,capital investment and economic growth, the
National Science Board and other authorities conclude that the
current environment .for innovation seems to be leslifavoratle_than
in the.1960's and the momentum of technological progress may be
slackening. -

Obstacles to Technologjcal Change
4 1.

There is4no lack of opportunities for accelerating technblogi-
cal innovation, but there are many, complex factorslthat)make it
difficult to use these opportunities to advantage.°Simon-qmo, at

. theCenter's 1977 conference on the future of.productivity,lcom-
mented that ''the bOttleneck is not.scienct-and technology per se;,
it lies instead in the arrangement-making process. among govern-

` menta private aterprise, and science and technology.;
.,

Following Ramo's lead, a. .goodOl'ace-to begin tolling' to improve

the rate of technicAl change might be with closer cOoperation and ,

communication among the different groops_in the innovating process.
Finding common ground among the scientists, engineers, inventors,
manufacturers, distributors, users, governinent, and others in this .

complex chain is a challenge; they pursue differentrand sometimes
conflicting goals, and they are motivated by different incentives
and rewarded in different ways:

Barriers to Innovation

The pactof innovation is affected by many ndntechnical fac-
tors--the state of the econdlny; the profitability ofnvestment;
the availabiliti"of capital; patent, tax, antitrust, and regula-
tory policies; product liability laws; the structure of industry;
the skills and knowledge*of management and the work force; the
preisures oforganized interest: groups; and a host of other
factors.

. .
. . . .

The impact of these factors varies according to the character
011ie firm. Small, science -based companies need'access to venture '0

capital. Large companies are concerned about the antitrust implies
cations'of-working together'on.joint ventures. .The availability

of ialtnted scientists and engineers is particularly,critical to f

.tOchao ogy-intensive pmpanies, aZ 7
-.

r- . .

The Center has concentrated on exploring potentialt for tecb-
. nbfigical change beyond the R. `& D. stage' and on identifying Oppor-
.

ftunities to facilitate the process through synergistic, cooperative
0 ;

1
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efforts among producersii.of new technolOgies,spotential users, uni7

versities, governMent, land others.

1ndustry.and.university experts report a number of managerial
barriers to more.rapjditechnological innovation. They include:

) inadequate communication and coordination among 'the re-
search, design, production, and marketiag.functiOns of
producers of new technology
neglect by engineering and management education of the
subjects of industrial marketing andrhoman factors
the tendency in large companies for many decisioni on in-
novative ventures to be made by conservative managers who

a.
emphasize short payback periods
the inability :of firms.to cooperate on fundamental re-
search projects because of possible antitrust violation
the difficulty small firms find in raising capital for
new products

The lack of clos relationships between engineering schools
and manufacturing indUstries also impedes the technological inno-
vation process--a barrier not present in sonie of the major com-
petitive countries. Although the supply of engineers appears to 1mgmatchthe demand,

countries.,

skills young engineers supply do not always
match what is demanded of them. Industrial employers have re-
ported to the Center:that recently graduated engineers. often lack
the practical knowledge needed to achieve technical change and
produCtivity improvement at the factory. level. The engineering .

curriculum also has been criticized for emphasizing prescribed
techniques rather thMi creativity and boldness.

The training of manageri"generally gives too little attention
to the concepts of productivityr.And new measurement tools for im-

.
provement. The Center has collected and,disseminated information
about comprehensive programs some firms have developed for produc-
tivity improvement. These programs include peoductjvity trend
assessment, value engineering, prodidtivity audits, group tech-
nology, management by objectives; and similar "software:" The
benefits and problems of these useful, low-cost managerial tech-

,
niques are not as well known as they should be.

Systems Barriers to Applying New Technologies

Many commercially featible, productivity-enhancing technolo-
gies have not been adopted elybecause,of obstacles that indi-
vidual firms are unable to ercome by themselves. The Center
identified several innovati s in metalworking and food distribu-
tion that could increase productivity inthese.indusVies itenough
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firms would use them.' Their application has been impeded, how-
ever, by institutional and organizational obstacles.

--Metalworking. Numerical control of metalworking machines and
flexible nianufacturing systems could help raise metalworking
productivity: These manufacturing systems 'permit automation of

small -lot.production anti, hence, more variety in design than
mass production allows. Their information requiivments are
much greater, however, and progresf in adopting them has been
slower-than anticipated.

A report to the Center from the Illinois Technology Research
Institute identified three major barriers--aside from general
market factors - -that have prevented more small firms from adopt-
ing numerical control techniques:

the inability of small manufacturers to tbst objectively
the new techniques on their own products,Andependently
from the vendor
the difficulty of measuring the indirect benefits of auto-

.

. mated equipment, such as the value of flexibility to a
small firm
the fear of too much costly downtime, because complex mach-
inery cannot be repaired quickly.

Another Center study reports that the lack of an adequate system
for training workers in new maintenance skills is a serious handi-
cap to the adoptiOn of new machines.

The problems that have inhibited the use of more productive
methods in metalworking are not technical ones. They are eco-
nomic, social, and minaggrial, anjmost could be resolved by
closer cooperation among producerVand uservof the new equip- ,

ment, educational institutions, and Government.

--Food Distribution. The Center found that the use of modular
shipping containers could reduce food waste, make better use
of truck capacity, and facilitate warehousing. Adopting this
simple innovation would require that grocery manufacturers,
truckers, retailers, and wholesalers agree on standards and
costs, and so far such an agreement has not been forthcoming.

Significant productivity incre ases also might be realized
if in4ustrywide agreement could be achieved on standard symbols
to identify the contents of shipping containers. ,Here again,
the Center has been'tryin§ to obtain a workable consensus among
food processors, wholesal'ers, retailers, containeetanufacturers,
and equipment vendors.
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Promoting a 'Common Approach is

Accelerating the introduction of productivity-enhancing tech- . Lo.
nology into an industry requires A broader management perspecti'Ve
than often exists. Although market forces.inspire technical chow,
some industries need a better coordinating mechanism to carry it
out. In fragmented industries, no single firm can introduce cer-
tain critical operatibnal changes; the cooperation of many others)
both-within and outside the industry, is needed. In such cases,
Government -- acting only'as the catalytic agentcould help resolve,
not only tecbdological problems, but also economic and social is-
sues; which eagnot be settled solely through the working of the
marketplace.

» INCREASING THE RATE OF CAPITAL FORMATION <<

'Research and development makes innovation possible, but it is
capital investment that translates innovation into new.practices.
Incorporating better methodt and more modern technology into the
production process is an essential ingredient of, productivity im-
provement. The rate of capital formation is riot independent of
the economic climate, however, and in periods of prolonged infla-,
tion, the rate is disappointingly slow.

5ecent 8nfavdTable Trends 7

The Center, in cooperation' with a committee of business, la-
bor, and.goverpment.leaders,. reviewed some studies on the outlook
for capital formation. Much of this research has emphasized the
unfavorabletimpacts an.the'volume of saving and investment of such
restraints as inflation, business uncertainty, employment insta-
bility, and'insufficient return on investments. These factors may
be largely accountable for a number of discouraging. trends:

4

- -The rate of growerof ihe caqital-labor ratio, which is a measure
of capital intensify, has slowed significantly. The.capital-labor

ratio increased at an :annual rate of 3.0 percent during the 1947-67
period; during the 1967-73 period, it declined to 2.5 percent a
year, and 'then to 1. percent a year during the 1973-77 period.
These figures exclud6 investment to meet environmental standardt.

--Real fixed investment in plant and equipment is lagging behind
the 10 percent annual rate of increase the Carter Administration
estimates is needed to bring.the economic recovery along a bal-
anced poth,to.full emplo ent, as well as to meet the capital
requiremen e'1980 s. -Chart 8 shows the wide fluctuations

4 .
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of real fixed investment in the early.1970's. The average in-
crease was less than 3 percent a year; the increase in 1977 was-
8.8 percent. Nevertheless, the recovery in investment since
1975 has been weaker than in,other postwar cyelical upswings.
An important factor in ,this weakness is the-continued low rate

. of capacity utiliiation, which discourages new investment.

Chart 8
Gross Private Domestic Fixid Nonresidential Investment, Year:to-Year
Percent Change, 1968-77

Percent change
14

J

.

1968 1969 1970 1971 1972 1973 1974 19A 1976 1977. 1978

num

.1411PSource" U.S. Department of Commerce

--The rate of capital investment in Abe United States in the past
-20 years has been lower than in otfer industrial nations ith
higher productivity growth rates. This difference refl s, to
a great extent, those countries' faster economic gritrwth, lower
unemployment, and higher capacity utilizatioh4 It is also
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influenced by tax and other government policies abroad that
favor capital investment compared to consumption.

--The composition of capital expenditures has shifted markedly in
two respects;

Larger amounts of the dollars invested are earmarked for
meeting environmental and occupational health and safety
requirements. Investment in,capital equipment for en-
vironmental purpose now accounts for: about 9 percent of
investment outlays in the manufacturing'sector. If-these
mandated capital expenditures are excluded from the data,
investment, as a share of value added, has actually de-
clined in the manufacturing sector since 1966.

The. sharp rise in the cost of energy after 1973 also'has
changed the allocatiod of capital investment. As the
prices of oil, coal, and gas rise more rapidly than other
costs, industry is said to be more interested in invest-
ments that will reduce eneeO tosts. This is cited as a
key.factor in weakening the effect capital formation has
on labor productivity.

J -The profitability of investment has deteriorated. In 1976,

after-tax rates of return on capitah-reflecting replacement
costs, averaged 5.9 percent compared with the average of 8.9
percent during the mid-1960's. In 1977, the rate rose sharply,
but it is still low in view of the greater risks and uncertain- .4

ties of investment today.

- -After a per fod of prosperity in the 1960's, small, technically

based enterprises- -long a major source of product innovation- -
face difficulties in raising capital for starting up, as well
as for growth. Only 181 new, small-company issues were under-
written between 1973 and 1977, compared to 1,911 between 1968
and 1972. This sharp drop probably reflects the cutback in
R. & D. expenditures and the decline in U.S.-held patents, as

9 well as tighter money dhd higher risk aversion. The financial
starvation of small, growing .firms is considered an obstacle to
the development of new technology.

0,

Capital Investment and Productivity Growth

A

How much does capital investment contribute to productivity
compared to other sources? It has been estimated that about 20
percent of the postwar improvement in productivity derived from
the tcrease in tangible caOitil (including structures, equipment,
and iriVentories)per labor hour. This is 'slightly greater than
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the importance attributed to'advances in labor qUality (education
and training). The effect of capital Investment, of course, cannot
be disentangled from that of the technology it carries--both are
essential to productivity-enhancing technical change. .

Many economists believe that a faster rate of economic recov-
ery would stimulate sufficient savings and-investment to expand
productive capacity and update aging facilities on.a larger scale
than atpresent. -Others feel that additibnal incentiVes will be '

necessary to encourage productivity-enhancing capital'intestment,
particularly in the capital-intensive energy-producing industries.

m)x of monetary and fiscal policiei designed to encourage produc-
tivity improvement should balance the effects capital investments
have on productivity against those of investment in R. & D. and
in intangible human capital--educgtion, training, and health of the
work force.

>> DEVELOPING HUMAN POTENTIALS

Employees, employers,. and managers are crucial factors in the
. way resources are used in.production The contributions of capital

and technology to productivity improvement depend on how effectively
people apply'new methods and machines. The Center has concentrated
on three elements of human resource development:

the role of the worker
job security
training and retraining ;

Enhancing the Role of the Worker

Workers, today, haVe a greater potential than ever before for
inking large contributions to productivity. They are considerably
better educated and more widely travel and television has ex-
panded their range of experience formation. These factors
have also raised, and changed the nature of, workers' job expeha-
tions. There is a growing belief all over the world that the tradi-
tional'organization of work, and the workplace itself, is changing
.to satisfy the physical, economic, social, and psychological needs

"'"'N of the modern work force. And it is only by satisfying these needs
that progress can be made in realizing the full potential of modern
technology.
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Changing Aspirations . .

The recent emphasi on meeting the expressed and unexpressed
desire of workers for a ore satisfying and safer work environment
is a new episode in the long history of workplace reforms. Over . r
time, the efforts of unions, progressive employers, and social leg-
itlators have resulted in better.working.conditions: child labor
and'sweatshops are relics of the past, and shorter hours,.vaca-
tions, safer workplaces, and many other improvements are the rule.
Seniority `grievance procedures, and the right to negotiate collec-
tively the rates and 'rules for work have helped counter the aliena-
tion and powerlessness that infect people in a highly organized,
technological society. These improvements are only building blocks,
however; changing circumstances give rise to new expectations and
new interest in alternative ways of working.

The U.S. Department of Labor's Quality of Empldyment surveys,
taken 1'111969 and 1972-73, ranked pay and job,security high on the
list of job expectations. But it also found, that workers want many
other. opportunities - -to receive training; to use their talents more
fully; to have greater flexibility in work hOurs, education, lei-
'sive, and retirement; to have greater protection against health and
safety hazards on the job; and to exercise greater control over th
way their work is performed. Only a small minority of those sur-
veyed--not more than 20 percent--expressed dissatisfIction with
their jobs. This minority view is noteworthy, however, for It was
expressed by.young educated worker5, whose views may dominate in
the future.

Today, both labor and management are searching for new ways
to accommodate the aspirations of the work force and, at the same
-time, meet the needs of economic survival. Group incentive sys-
tems, flexible work schedules, autonomous work teams, job redesign,
goal setting, and other new techniques are being tried, with vary-
ing degrees of success. According to a Work in America Institute
study of 103 experiments, the programs showing the most promise
for improving both productivit' and job satisfaction Seem to be
comprehensive ones aimed at the social, psychological, physical,
and technical aspects of the work environment: performance recog.
nition, 'skill training, participation in planning the work, safety
and health protection, stress reduction, and appropriate oquipmentt

I

Labor - Management Cooperation

Employees today have a large stake in the productivity and
sur ival of their firms. A large share of employee compensation

Ai. is in,the form of pensions, health .and welfare benefits, and other'
wage supplements that depend on continuous employment with a
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particular firm.' Improving a firm's competitiveness and the qual-
ity of life on the job is in the mutual interest of- workers, unions,
and industry management.

The Center has attempted to sensitize employers and unions to
opportunities for advancing their mutual interests through coopera-
tive arrangements. It has held conferences and workshops at-State
and local. productivity centers and has published and distributed
widely case studies and handbooks summarizing experiences with the
benefits and problems of labor-management cooperation.

Although the tradition of adversarial relationships between
labor and management still characterizes collective bargai41ng in
the United States, the potential for in-plant cooperation is greater
than generally realized. A 1974 study for the National Science'
Foundation found that an overwhelming majority of managers and
union officials agreed that "it is possible for the union and man-
agement to cooperate on specific programs which will improve pro-
ductivity." Both groups also endorsed joint efforts to improve
the quality of working life.

In-plant Committees. There are more examples of grass roots
cooperation between labor and-management today than ever before,
but the number is still small. The Center has identified more than
215 joint labor-management committees of various types in different
industries and localities. Many started as a response to a crisis
situation in which mutual survival compelled cooperation and
industrial peacemaking. A few are part of ongoing programs de-
tigned primarily to improve worklife and work environment, but
these programs often have prbductivity gains as a by-product.

In-plant joint committees, setup through collective bargain-
ing, generally deal with workplace production problems, materials
and energy savings, methods improvement, safety and training, and
better communication. In those few cases in which mutual trust is
high, cooperative efforts may extend to management problemsplant
layout, product design, and new products, for example.

, The underlying principle of joint consultation is to extend
the boundaries of collective bargaining without _impairing the .bar-
gaining strength of either side. The Center learned that one'of
the most 'Important penefits of cooperative programs is regular
communication between unions and management, apart from contract
negotiations and-indppendent of grievance procedures. This can
identify sources of stress before they become widespread, and as a
resultthe collective bargaining process may go more smoothly,
and the number and severityegrievances may be reduced.
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Several companies and unions in the auto, steel, and fobd in-.
dustries presently are experimenting with plantwi-de union-management
committees, and the concept also is being applied in white collar.
work in government. In 1972, the Center helped start two experi-
mental projects. One, involving the United Mine Workers and the
Rushton Coal Mining Company, has resulted in fewer acc(dents and cost
savings; the other,'involving the United Auto Workers and Harmon . I

International, deals with quality of worklife experiments.

Area Labor-Management Committees. In some places, labor-
management cooperation has been a community effort. Table 5 lists
21 localities where area joint committees have been organized.
Some communitywide cooperative activities are integrated with in- -

plant joint consultative committees. The Jamestown labor-management
committee, for example, has four goals--economic development, indus-
trial peace, skill training, and protuct4vity--which are implemented
at individual plants, as well as at the community level. Joint ef-
forts are operating in Buffalo, St. Louis, and Muskegon (Michigan),
among other communities, and several communities in theortheast
and Midwest are considering adoptin4 theconcept.

Table 5

Community-Wide Labor-Management Committeesr

*Date

established Locality

Population

served
(thousands)

0
-t

1945 Toledo, Ohio 500'

1946 Louisifille, Kentucky 750

1958 Jackson County, Michigan 143

1963 South Bend/Mishawaka, Indiana 275

1965 1-*. green Bay, Wisconsin 260
1970 Upper Peninsula, Michigan 322
1970 Fox Cities Area, Wisconsin 200
1972 Jamestown, New York-. 60
1973 Pittsburgh, Pennsylvania 2,500
1975 Evansville, Indiana 300

1975 Cumberland, Maryland 36

1975 Buffalo, Erie County, New York ; 1,500 '

1975 Chautauqua County, Npw York 4

1975 Mahoning Valley, Ohio 500
1975 Clinton County, Pennsylvania 37

1976 Cheming County, New York 100

1976 -Springfield, Ohio 150

1977 Riverside/San Bernadino, California 250
1977 Muskegon, Michigan 157

1977 St. Louis, Missouri 300, Ot

1977 NoCth Central Area, WisconsiirN 100

0 t 4
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. Gainsharing Plans. Sharing the benefits of increased produc-
tivity in an equitable fashion contributes to a cooperative climate.
Profit sharing, stock ownership, group incentive systems, employee
ownership, and improshare plans have, in some situations, encouraged
productiviWimprovement. The employee share of productivity gains
may be established by collective bargaining, or it might be worked
outin joint conimittees.

Under the Scanlon Plan, employees participate in joint produc-
tion committees to improve plant operations. Changes in plantwide

productivity are measured on a monthly'basis, and all employees- -
maintenance as well as production workers--share the gains accord-
ing to a predetermined formula. Al t a few hundred plants
have adopted Scanlon Plans, severaller studies report favorable
outcomes, both in large and small companies.

Outlook for Cooperative Efforts, A climate of trust and ac-
ceptance of collective bargaining must exist if labormanagemenk
cooperation is to be a successful vehicle for improving produc-

tivity and the work environment. At present,few situations in
the United States fit this description. Nevertheless, the number
of plant and community labor-management cooperative efforts is in-
creasing gradually, particularly in the ola, unionized, industrial
areas of the Midwest and East, which are facing stiff domestic and
foreign competi tion.

Strengthening dab Security.

To a great degree, thetprospects that labor and management
will cooperate to improve productivity depend on assuring workers
that their jobs are secure. Many employees see higher productivity
as a job threat, and they are not likely to give their full supp.ort
to improvement efforts unless they have some confidence that they
will still be employed.

The Effect of Expanding Output

Worker displacement is not the inevitable consequence of higher
productivity. _If output is increased, or if work hours are reduce,
employment need not suffer, and it might even expand. Historical -

ly, industries in which productivity has risen faster than the
national average often are the same industries in which employment
has risen by a larger-than-average percentage; conversely, many
industries with.laggingproductivity have had to cut employment.

The ritcord of Japan and many European countries is one of low
unemployment and high rates of productivity improvement. This
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suggess that an expanding economy and a positi e labor market policy
can proVide sufficient jobs for all. Rising national income tends
to raise demand for all goods and services. This helps sustain,
or'even increase, employment in companies or industries with rapid-
ly rising productivity, just as it does throughout the economy.

Adjusting to Technological Change

Even though an industry's total employment level is not ad-
versely affected, technological, market, And other economic changes
can bring hardships for particular groups of workers. When major
changes are taking place, the personal hardships they cause often "11

can be alleviated by advance planning. If the impact of the clunge
is small enough, normal attrition by retirements, deaths, or.volun-
tary turnover often obviates the need to lay off workers.

The Center has reviewed several instances of technological

change in which attrition has minimized layoffs. These companies
anticipated the effects of printing automation by including an at-
trition clause which guarantees that employment, earnings, benefits,
and seniority will be maintained. This helps to allay union fears
;of greater productivity and to eliminate job-manning restrictions.

.

Private arrangements to ease the problems of adjusting employ-.
ment include measures to avoid worker displacement, to mitigate fi-
nancial loss to individual workers, and to assist employees in find--
ing different jobs. Through collective bargaining, some industries
have adopted programs that provide advance notice of change, employee
reassignment and retraining, seniority in layoffs, protection of pay
rates, severance pay, and retirement programs that provide benefits
in cases of involuntary early termination. These arrangements are
not costless, but.their costs can be viewed as part of the costs of
the technological change and be paid out of the productivity gains:

According td Center studils, planning ahead for technological
change can smooth some of the .frictions change involves. Private
measures which maximize job security can reduce the burden and
stress on individuals add create a Climate in which productivity
improvement is accepted more readily. In a complex and highly
diverse economy, collective bargaining tailors the arrangements to
the needs of each firm. It provides the flexibility necessary to
devise adjustments suitable to the employees involved, to the local
labor market situation, and to the structure and outlook of the
firm. Management and unions are best qualified to analyze their
own problems and needs and select the most appropriate methods of
adjustment.
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The-Outlook for Job Security Measures

Except for seniority in layoffs, which is a common, rovision
of labor contracts, private measures to assure income and employment
are not widely found in American industry. Table 6 shows the prev-
alence of various types of protective provisions in major collective
bargaining agreements. In addition to the provisions shown, most
retirement plans provide for early retirement. Only a few compa-
nies, most of them expanding, high-technology firmt such as IBM and
Xerox, anticipate employment impacts and practice employment plan- .

ning to minimize the displacement that rising productivity carries.

There has been greater interest in job security since 1975, and
important expansions of existing programs have been negotiated in
the telephone, longshore, steel, aluminum, and printing industries,
in which eiployMent has been declining. Unions have shown consider-
able interest in ways to reduce the number of hours worked annually
by providing more vacation, holiday, and leave time. Shorter hours*
add to leisure time, but their major purpose is to protect and in-
crease jobs.

The prospects for extending job security through collective
bargaining and other private methods depend largely on economic
circumstances and changes in production planning policies. Few com-
panies treat production labor as an overhead cost, which continues
though the direct need for it fluctuates or declines. In an uncer-
tain economy, management generally opposes contractual job security
and seeks maximum flexibility. Nevertheless, employers, unions, and
government recognize the human cost of unemployment and are seeking
ways of stabilizing employment over the cycle.

Private methods of adjusting employment are not intended, nor
are they sufficient, to counteract unemployment that results from
the secondary or tertiary effects of technological change and pro-
ductivity growth. Persons displaced because inefficiency or changes
in market demand shut down the plants in which they work cannot be
helped by in-plant programs. These people can be helped 07"govern-
merit measures to'stimulate noninflationary economic growth--and with
it, employment opportunities--and to provide public training and
placement Orograms, an efficient public employment service, and
relocation assistance. These government programs are necessary to
insure orderly adjustment to change and to mitigate the human cost .

of--and resistance to--productivity improvement.
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Table 6

Income and Employment Security Provisions
in Major Collective Bargaining Agreements, July 1, 1975

Agreements Workers

Provision (Number) (Percent) (Thousands) (Percent)

All agreements 1,514 100.0 7,070 100.0

Work sharing
.

Division of work '117 7.7 710 10.0
Reduction of hours 307 20.3 2,032 Z8.7
Regulation of overtime 63 4.2 498 7.0

Job security
Limitation of overtime 815 53.8 68.2
Interplant transfer, and N

.4819

preferential hiring 457 30.2 3 387 47.9
Relocation allowances 167 11.0 r.1,910 27.0

4
Advance notice

"
643 42.5 3,125 44.2Layoff

'Plant shutdown or
relocation . 148 ',9.8 650 9:2

Technological change
--

149 9.8 1,192 16.9

Income Maintenance 4

Supplemental unemploy-
ment benefit plans 235 15.5 1,961 27.7

Severance pay 480, 31.7 2,675 37.8

Wage-employment guarantees 185 12.2 1,178 16.7

.

Sdurce: U.S. Department of Labor, Bureau of Labor Statistics
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Encouraging Training,
.
Retrain.ing, and Continuing, Education[-

. :One of the most'important factors underlying productivity
growth during the postwar period has been' the better educational
background of workers. . Between 1947 and 1962, the GI Bill .was an . ,,f/.!:,/,
important vehiclefor upgrading the average educational attainment /-774-,
of the labor force. Median years of educatIcin for employed 'workers ...?-fcVincreased ,from 14.9 years in 1952, to 12.1 years in 1962,4 and to ,-!
12.6 in 1975. '' . ,

.

,
.4, The amount*of oschooling people receive does' not guarantee its

quality oo,relevance, however. Questions have been raised as to
whether Amertdo education equips the work force with martetable . .,

4 skills and priiauctive. work habits. High unemployment rates among , /.',",2-
'1 A young people reflect, in part, the inadequacy of their ,preparation. -- 4.-.7.:,

. . . . ., . Programs for career educatIon, vocational training, apprentice-
ship, and continuing education represent efforts to strengthen the

V link between school and, the korkplace. More than 4 million people
completed work,trtining pro rams between. 1971 and 1973 (see Table .

7), but generally educator re insuakiently aware of 'the rela-
, tionship of education to pr uctivity and 'the .quality of working

Cilife. -.
..
..

. .

The Center has reviewed several industrial training and re- ,

training programs that prepare workers for technological chhnge.
The programs differ widely with the nature of the technological
change, the charasteristics'and needs of the work force, and union

gew and management. practicesand Customs. They Center"s ease studies
confirm the' general. feasibility and usefulness of various types of
tletraintng as ,a mean's of .reconciltng job security and productivity

"improvtmeht. Tjlis conclusion is supported by -the experiences in
four Atfferent types tf industries:

I

-"-Printing ind Publishing. A wide range of netiv4production tech -,

niques in this industry has prompted eftensive retraining of
middle-aged",skilled eraftsmen. The adoptionsof-photo,offset,'
computers, and litthogidat ha e traditional composing .room
skills obsolete. "Labord maim Rent have cooperated ;to '"-
offer workers opportunities for r training.' .. '_

,
*

`-
. 4.,

In Chicago, the Graphics' Art Institute, a joint employir-
union training school, offers formal training in neW pro7

'cesses. JouPneymen undertake training voluntarily, on their
own' time. Retratning does'net guarantee that mature workers
Issill find jobs,'however, and many employers prefer younger .

j ournopmen.,
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Table 7

Estimated Number of Persons Completing
Formal Work Training, by Type, Annually

Type of program
Number

(thoutands)..

Secondary: .

Vocational education at the secondary level 1,160

Postsecondary: ' _

Vocational education at the.postsecondary
liver(public) 420 .1

Adult preparatoty vocational education (public) 320

Community colleges and technical institutes 310'

'Private vocational and trade schools Z
MDTA institutional-trainingy - ,.r., 100----
Four-yeat.colleges: bachelors and first .-

professironal degrees 990 .

Graduate Courses: Masters' degrees4 Doctors' degrees
250 .

35

Military service training 44
Training on the job:
Apprenticeship 50

-,MDTA,on-the-job training 50

Other formal on-the-job training. ?

Total '4,145

Source: W. Wirtz and H. Goldstein, "Measurement and Analysis of
Work Training," Monthly Labor Review, Sep1tember 19Z5,
p.:19. '0

At the New York Times, collective baigaini4 provided the
forum for developing a program to retrain composing room
and business and editorial employees rhose jobs were eTtm-
inatetibT computerization and automation. The agreement

: allowfmanagement freedom to change job content and manning
but guarantees lifetiige employment and offers retraining to
those desiring and needing it. About half of the Times' work
force has received a combination Of formal and onJhj=job
training.

--The Processing Industries. Maintenance accounts for a Jarge per-
centage of worktime in these automated industries, but any single

,
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maintenanoq skill may not be needed full time. To reduce the idle
time of single -craft employees, they are learning to be all-around,
multicraft mechanics. The potential productivity gains are sub-
stantial, but so are the training requirements.

A union - management training prOgram at Westvaco, a paper maw.'
facturer, provides up to 3 years ,of on-the-job training and

home study carses. Nearly all Westvaco's mechanics have six.:
cessfully completed the program.
ALCOA undertook a similar program to try to reduce jurisdic-
tional disputes among crafts and costly downtime. Training
is conducted both on and off the job, with classroom training
offered on a voluntary basis. Each craftsman learns enough

' about each skill to handle any task that is not highly
specialized. '

- -High-technology Industries. Constant and rapid technology change
in these industries requires that technicAl and professional em-
ployees continuously update their educations.

, IBM offers extensive educational opportunities, in-house and
at'Oiversities, and steady employment to all its technical
employees. It has been found, however, that mature engineers
generally do not enroll regularly in courses'unless they are
assigned to new and challenging tasks; these tasks often are
reserved for younger engineers with more recent formal
education.
The Xerox Corporation p rovid es regular training at a central
facility for its service technicians and its sales and manage-
rial employees. One of the objectives of the extensive program '
is to improve productivity. The results are continuously eval
uated, and managers are assessed on the basis of how their
employees develop.

- -Metalworking. One-third of all manufacturing employees work in '

the metalworking industries, and.far-reaching technological.change
As significantly affecting their jobs. The Center reviewed pros-
pects for worker training and retraining to adapt to such changes
as powder metallurgy, numerical control, programmable controllers,
and nuclear welding. Reti-aining employees to operate the clew
equipment is usually done on the job and at.company expense.. The
cost of downtime on thil complex equipment is high, and the lack
of skilled repair workers is said to be a significant reason why
more firms are not using new technologies: Maintaining the equip- '7

ment requires'specializedtraining, which is usually providedoy
the equipment manufacturers. Only a few schools train young
people to operate and maintain the new equipment.
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The Center's studies, though fragmen ary, suggest that complex
technological chariges require extensive fp °grams to retrain workers
at all levels. Cooperative planning for !technological changes can
minimicethe frictions and hasteh the prolducti<ty improvements
these changes offer. .

i
i

O
>> IMPROVING BUSINESS AND GOVERNI4ENir RELATIONS-<<. , .. -

...re ,. ;

Individual entrepreneurs have payed a crucial role in raising
productive efficiency to its present high level, but it has not been
a wholly private achievement. Economic.development and the progress
of.science and technology depend.heavily on the policies and activ-. ities of government. Government, affectis the productivity of the
private sector in four important ways: I

It establishes the broad legal', econoniic, and social,
framework within which private/ enterprise operates.
Its tax and expenditure policies have An impa.cton.. _

----------tretlifitribry-Tad-grartii".--.
Its enornious purchasing power/ affects the kinds .of .

goods and, services that are produced.
Its rules supplement or replace market forces in di-
recting economic activirfes;;his regulatory role has
become very important during! the past decade.

i

The Socioeconomic Framework

Private enterprise dependspn /government to provill he basic
) I

foundation upon which social and economic growth is bubil . Feder- .

al% State, and local governments Mild and maintain roads, schools,
bridges, and other essential publi: infrastructure; they maintain
law and order; and they shape incehtives, work skills, and attitudes
toward profitmagng and competitioin. The monetary and fiscal pol-
icies of theiaNItuar-Goverrnitent affect the level of business activ-
ity, the rate and direction of inifestment, the allocation of re-
sources, anditapy other economic kiariabl es. Thele. pol icies and
services have much to do with th rate of productivity improvement.

4 Technological `Progress , _

The Federal Government, drectly through its expenditures and
indirctly through tax and other incentives, has a substantial in-
fluence on the levels and priorities of R. & D. and other programs
to advance technical changes. 'Actording to a Center study, the
Government spent $933 million in 1976 for projects that directly
affect productivity; about 85 percert of this total went to civilian

4
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R. & D. proj is (see Table 8). One of these-projects--research in
agriculture--ha een coupldd with an intensive program tp dissem-
inate new technologies; this effort has paid off impresstifely in
increased farm productivity.

# Table 8

Funds for Federal Activities and Projects to Imurove,Productivity
Growths by Major 'Objective, FY 1974-764

J

(Obligations in millions of dollars)

Major objective FY FY FY
1974 .1975 1976

Reported-ac444444ef-ani--
502.5 723.1 933.3projects, total*

Improve civilian technology 426.9 588.8 78643

Enhance human resources for
productivity growth 39.7 38.9 45.7

Improve management-and AA
organization 29.7 88.5 90.0

Measuremefft and analyssis

of productivity growth 6.2 6.9 11.3

*Excludes investment tax credits and Other forms of tax expendi-
tures,to increase capital investment.

Currently, the Federal Government is also supporting research
on new mining equipment and methods, automated manufacturing of de-
fense equipment, and advanced maritime technology. Expenditures are
increaOng,for new technology in energy, including research on pro-
duction efficiency.. These ,large projects by no means. exhaust the

Government, projects to advance technology and enhance pro-
ductivity;,they are only a small 'part of-it.

No yardstick exists for measuring the adequacy of Federal sup-.

port for productivity. Studies suggest that for. innovation to af-
fect productivity growth, new technologies must be complemented by
capital investment, managerial changes, and worker training. The
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Federal Government isddevoting more attention to developing the
human factors in. productivity growth, but it is still a pale effort
compared with Federal technolOgy and capital investment programs. .

Procurement Policies

As the largest single purchasei- of goods and services, the
Federal Government theoretically might exert enough "market pull"
to inspire the creation and diffusion of new, innovative products
and techniques. The Experimental Technology Incentives Program (ETIP)
of the National Bureau of Standards is studying the potential of pro-
cprementspolicy for fostering innovation, including the resistance"

$of consumers to Government-generated innovation.

One important way the Government might encourage innovation is
by specifying what it wants to buy ih terms of what a product or
service should do, rather than by. how it should be designed. By

_ _using_these-iwforianc-e. standards, the-- Fedefal-Gowernment heS become
leader in purchasing innovative, energy-conserving con-

sumer appliances--water heaters, kitchen ranges, and air condition-
ers, among others--and has accelerated the introduction of these ,
goods into consumer markets. Federe procurement policies also have
improved the quality of products by figuring a product's price on
the basis of its lifetime Cost, rather than its initial price.

The Im acts of Regulation

Government regulation has expanded substantially during the
past century. The growth of large-scale industry, adyanc4ng tech-
nology, afirEEPging ecoripmic alnd social standards hive brought with
them economic and social problems that private efforts cannot solve;
only Government is broad enough to seek solutions. A

There is little disegreementiabout.most of the goals of Govern-
ment regulation. Few question the need for eonerorling monopoly,
protecting consumer and worker health and safety, allocating and
protecting scarce natural resources, promoting equal employment op-
portunity, and maintaining trust and confidence in the economic
system. There is disagreement, however, about what specifically
needs regulating and what form regulations should take.

Not only business, but also consumers, labor, and economists,
have criticized the, regulatory process. 'It has been ca bled cumber-

some, ineffective, costly, and counterproductive. The Executive
agencies, Congress, and the regulatory agencies have conducted &ex-
tensive studies on opportunities for reforming the regulatory
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system an4/reducing negative impacts.on the economy. The Center
hai spons red conferences and studies on the implications of the
regulatory process foriproductivity.

. .

In certain cases, it appears that reducing or eliminating eco-
nomic regulation could create opportunities for greater productiv-
ity. The original premise for regulatiOn of the transportation
industries,,for example, has been eroded by technological and eco-
nomic changes. Now, competitive market forces might be more effec-
tive than Government in protecting the consumer and in providing
incentives to improve productivity.

Changes in the Complexion of Regulation

There ts 0 long history of economic regulatory programs govern-
ing entry, service, and pricing in individual industries in which
the market outcomeis considered unfair. Industries most affected

4 1 4 - i i n e s t rock fng c o r a mE tr 4 o a t i o / * ; bank tag,- ---

e rgy eri ence with these regulations has accumulated, indus-
tries have adapted to them.

In the past decade, there has been a surge of new Government.
regulations that affect the performance of business. Virtually all

businesses are affected by the new programs, which deal with social
conditions. The programs are directed at health, safety, and work-
place practices and may alter production processes, product design,
and transportation patterns. During their short existence, social
regulations han.improved the environment and the health and safety
of Americans. Their osts have beet substantial, however--much
larger than briginall estimated.

Measuring the Impacts of Regulation

According to a study for the Commerce Department, between 1969..,
and 1975, the direct costs of complying with air and water pollution
and occupational safety regulations, and the costs of crime, appear
to have reduced by nearly 20 percent the average, growth rate of

measured productivity. These estimates of capital costs do not re-
flect Government intgrfer ce with day-to-day operations or the re-
sult's of confusing and onflicting-administration of regulations.

There is also no assess nt of the extent to which regulation de-
lays or deters capital i estment for the purpose of modernization.

There is no glance the negative and positive impacts
of regulation. Although' some of the direct costs are measurable,
.there is no way of measuring the value of changes in the quality
of air and water, personal injuries prevented, or other benefits.

SO
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Most social benefits are impersonal and indirect. Better health
- probably improves the productive capacity of the work force, and
cleaner air and water pr9bably improve productivity in agriculture,
but quantifying these beliefs is something else, The Center found
that few companies keep adequate records by which either the cost
.or the benefits of regulation could be estimated.

The_Center has conducted some studies dealing with the impact
of regulation on productivity:

4.

--One studattempted to measure the resources wasted in efforts to
regulate a problem--tire-quality grading--that turned out to be
an inappropriate subject for regulation because of thcritical

.difficulty of defining tire quality in a'useful way. The agency
involved continued for-L2 years to attempt, without success, to
establish standards for tire quality; in the process, it consumed
millions of dollarl of the resources of Government and industry.
Th, .readatory...processhas. worked- effecti-ve-V-And---qui

. ever, in the case of setting tire safety standards.

--Measuring the direct and indi ect impact ofeven a single regula-
tion is exceedingly complex; enuring the impact of regulations
on a single industry is even re so. The Center explored the
methodological issues raised by attempting to measure the impact
of the regulatory prbcess. The study used as an example the
steel industry and all the safety, trade, environmental, and em-
ployment regulattons,that apply to it.

The study cast doubt on the relevance of abstract models
which reduce the complexities of regulatory costs to a single "im-
pact" estimate. A rAlistic impact study must take into consider-
ation the adjustments managers make to accommodate regulatory .

costs to particular economic and trade conditions. Assessing the
impact of regulation on even a single industry is probably imprac-
tical. fore useful would be to stimulate, at the point of en-
forcemelt, creative problemsolving on the tradeoffs the regulatory
,system makes necessary.

One of the lessons of the Center's studies of-regulatory impact
is that we need to consider more fully alternative ways AgLachieve
social goals. It is important to soar out the cases in leRch Gov-
ernment intervention _is appropriate and useful, tho'se in which pri-.
vate initiatives can handle the problem, and those which call for
joint actions. There is an increasing need for acting jointly on
complex issues and for encouraging a problem-solving attitude toward
them. Regulations impose "command and control" uniformity, but this
is not always the most effective or innovative lay to solve individ-
ual problems.
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IMPROVING PRODUCTIVITY IN MAJOR SECTORS

««««««««««««<Z««««««<
4

FEDERAL ECONOMIC POLICIES provide the context in which productive -

ee-ti-v4t-i-es-aretarried-vut and fhTtuenct whether tnEy WITT be-ca-r-
ried out with greater or lesser-efficiency.- It is on the "shop
floor," however, that productivity improveient actually takes place,
and itk takes place differently in each productive unit of each
sector.

//

Because specific problems. differ among sectors, the Center
-. has conducted or supported studies in terms of problems and solu-

tions in individual sectors. In many cases, the Center has tried
to help business and labor find and implement-solutions. The Center
has focused its attention on sectors in which better productivity
could significantly benefit the economy, on sectors in which there
exists a basis for labor-management cooperation, or on sectors in
which other, complementary Federal programs are active.

This sector.-by-sector approach is slow and painstaking, but
necessary. There is no cure-all which can be applied across the
board to cause national productivity to leap forward. Instead, it
is necessary to pinpoint opportunities tn each sector and follow
them through as a complement to broader initiatives.

» THE PUBLIC SECTOR <<

Public service is a highly important "industry"'in our economy.
Ihe 12.5 pillion State and local government employees account for
15.2 percent of all nonfarm employment; the Federal sector employs
another 2.7 million, or about 3.3.percent. Federal, State, and
loc41 expenditures account for nearly a third.of GNP. As our popu-
lation has grown, as government has taken on new responsi =bilities

in such areasas mass transportation,"special education, and

.4
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pollution control, and as public and private activities have become
more interdependent, people have come to expect more from their
governments.

For several reasons, these expectations are sometimes disap-
pointed. Skyrocketing fuel Costs, inflation, and rising unemploy-
ment have eroded the capability of governments to satisfy public
demands. Recessions have compounded these difficulties; they ,tend.
to increase demands for public services and reduce the tax reve-
nues with which to pay for them. The "taxpayer revolts" are a
symptomof _disappointed expectations, but if they spread, they could
further reduce the.quantity and quality of local public services.

It is is understandable that the public feels that the quality
of government services has not improved commensurately with its

taxes. According to a report by the. Committee for Economic Development,
the unit costs of goods and services -- materials,- fuel, land, equipment,
and 1 abor--tha t -local jovrnments_pu.rqt454, have ri

rs ; 6D/mer prices have risen only 83 per-
cent during this time. Among other issues, the fiscal crisis that
threatens big-city governments has served to call attentilp to a
longstanding need for improving riroductivity in the public sector.
It is the only solution to serving rising demands for public ser-
vices without raising taxes.

.

The productivity record of the Federal Government is shown in Chart
9. The Center, through the BLS, collects productivity data for
6a ,percent of the Federal civilian work force. Data for fiscal year
1977 indicate that Federal productivity grew at'an average annual
rates of 2.9 percent, considerably above the FY 1967-77 rate of 1.3 per-,
cent a year. There are few data for State and local governments,
and none that are collected nationaily.

The public sector needs special encouragement to improve pro-
Auctivity..' Without a clear-cut indicator of accomplishment, such
.as profits, the incentives to improve productivity are not as strong
as in the private sector; indeed, there are strong incentives to
maintain the status quo. Professional pride has motivated many
public managers to try to improve government productivity, but-
especially at the local level--improvement requires the support and
leadership orelected officials. There'are few political incen-
tives to improve productivity, however. The incentives are to use
available public funds to satisfy immediate public demands, by which
voters judge the rSerformance of elected officials.

Center-supported studies have indicated that local jurisdic-
tions of the same'size are quite disparate in the level, quality,.
and cost of many of the public services they provide. One study,

54



Chart 9

.Output Per Employee-Year for the Total Measured Sample of Fedtral Agencies, FY 1967-77
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for example, revealed that some cities collect nearly 3 times as

many tons of solid wastes per worker as other cities of comparable
size and similar characteristics; the range of performance differ-

ences is shown in Chart 10.

Data for the Federal Governmepr reveal wide variations in an-
nual productivity growth for similar function erformed by differ-

ent agencies. For example, during the past 57,Tars, in the printing
function, rates varied from an annual inomffise of 16.7 percent to a

decline of 11.2 percent. These studies sdggest that if the perform-

ance of all public services could be brought to the level of the top
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Chart 9
.Output Per Employee-Year for the Total Measured Sample of Federal Agencies, FY 1967.77
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for example, revealed that some cities collect nearly 3 times as
many tons of solid wastes per worker as other cities of comparable
size and similar characteristics; the range of performance differ-

ences is shown in Chart 10.

Data for the Federal Government reveal wide variations in an-
nual productivity growth for limilar functions performed by differ-

,-
ent agencies. For example, 41Ung the pAll5 years, in the printing
function, rates varied from an annual increase of 15.7 percent to a

decline of 11.2 percent: These ttudies suggest that if the perform-
ance of all public services could be brought to the level of the top
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Chart 10
Range in Productivity Levels, by Type of Garbage Collection Service, Selected Cities, 1973

Tons per worker
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Source. National Commission on Procliictivity
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Type of Service

Street cleanup

performers, itifi'substantially improve ,government 'productivity,

Aptionwide.

The Center, guided by a.committee of elected officials,,admin-
istrators, and union leaders, has tried to develop labor and manage-
ment support for efforts to identify obstacles to, and opportunities
for, 'improving efficiency in.the,pubtg, sector. The CenWr also has
cooperated with Federal agencies7IOWnmental units, public inter-
est groups, professional organizations, and citizens' associations
in joint efforts to create programs `to improve public service prom
ductivity. By publishing and distributing case studies, self-
assespilent guides, and mother technical materials, the Center has
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attempted to (1) develop and reinforce positive incentives for gov-
ernment managers to undertake and sustain productivity improvement
efforts, and (21 direct research resources into areas of critical

, need.

There is general agreement that fhe key to productivity im-
provement in the public sector is much the same as that in the pri-
vate sector--better management. Good management in the public sec-
tor has several requirements:

4 4.

exercising concern for the personal and organiza-
tional well -being of employees
providing incentives for improving productivity, and \,
controlling work performance
incorporating new techniques and technologies
into current practice

s organizing resources to accomplish goals, and
reassessing goals when needs change

Personnel Management
-e

The public sector falls significantly short of private industry
in its management of employees. A comparative study was made for
the Center of the attitudes of public and private sector managers
and employees toward their jobs. Public employees and managers were
found to have lower opinions of the quality and quantity of the
output of their organizations than did their private sector counter-
parts. The study provides some insights into the attitudes of pub-
lic and private employees about `their work:

. --Public employe-es' opinions about.thTchallenge and satisfaction
of their jobs are not different from those of private sector

employees.

--Compared to their private sector counterparts, public sector em-
ployees have a more negative view of the competence of their
supervisors and 'of upper-level management.

-In terms of equitable treatmenein such areas as pay, job secur-
ity, benefits, and working conditions, public sector employees 4

generally regard their employment situation as favorably as do
private sector employees, but public employees feel that an im-
provement in performance is not necessarily rewarded by promo-
tion or recognition.

--Government employees know what is expected of them in their work,
but theyleel that they get too little feedback on how well they
.do it..
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These findings are significant because there is a strong, dem-
onstrated correlation between employees' perceptions of theoeffec-
tiveness of their organizations and actual organization performance.
Clearly, better management of human resources, including better com-
munication between management and employees, more management and
employee training, and better means ofsharing productivity gains,
could go far to improve government productivity.

There are several examples at the Federal, State, and local
levels of government of cooperative labor-management programs to
improve productivity and quality of working life:

- -The Center has helped unions and managers at five Department of
Defense installations establish joint labor-m4nagement productiv-
ity or work improvement councils.

- -Various quality of worklife programs are being tested in the

U.S..Pos.tal Service.,.....the-Commerce-Depa-rtment-T-Ote-federal-Avi-al

tion Agency, the Labor Department, and the Tennessee Valley
Authority.

-1,At the Center's suggestion, eight labor-management Committees in
State and local governments are developing productivity and qual-
ity of working life programs based on recommendations of the Cen-
ter's Public Sector Committee. Experiences with these programs
are being exchanged and compared, and an evaluation of the coop-
erative approach is being prepared.

Better Control and Incentives

9
A second area of opportunity lies in dev eloping better manage-

ment control and stronger incentives for productivity improvement.
The Center's Public Sector Committee recommended that managers be
provided with information on (1) the unit cost and effectiveness of
the services they manage, in a form that can be tracked over time ,

and compared with others; (2) the xtentg.which iiresent govern-
. ment programs meet true citizen needs an re deemed satisfactory
by citizen consumers; and.(3) the extent to which employees' per-
sonal and orillizational needs are ,met. '

The availability of time .series and comparative data encour-
ages public officials to review their operations to identify areas
in which productivity could be improved. It also provides them
with examples of improvement ideas that have, been used successfully
elsewhere. ,

Each Federal agency head with activities covered by the BLS
Federal productivity measures receives data on overall agency
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oluctility performance, comparative date indivi units
wit in the agency, and data for similar units in othe odes.
Ther( are no national aggregate data on State and local productivity,
but a sWem fbr collecting such data could be'.demeloped. Center-
poniored demasexatioris in New" York, Colvado, and North Carolina
tested the feasibility and value of,collecting and disseminating
cross-jurisdictionancomparative performanceAmta 'for seven munic-
tpal functions. This experiment was supported by 16or and manage-.1,
ment; both of whom had previously been unwilling to reveal perform-
ance demonstrated-cleax-6 that comparative mea-
surement itkle.

-
,
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.

.
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A Center-sponsored survey among former and present Federal
Go'vernment administrators.found strode support for the" idea that
stronger Managerial accountability would increase public service
productivity. Whe study recommended that: I )

A k
agency managers be held accountable for,their
agencies' .levels of performanCe and rewarded for

productivity iMprovements
responsibility for productivity improvement,be
Ilecentraliqed so-khat it rests with managem at
every level.and locality, rathep than solely with
the central, officesoof the .agency

agencies with similar funcOogs shdre successful
'experiences in impRovinpproductivity

. . ' 4

. Total performanCe management (TPM) is an'experimental method
for. identifying productivlig problems in government and finding so-
lutions for them. The method has been-tested by the Center andA
other agencies in.five Federal, State, and local jurisdictions

atround.the country. The. system c,... i es performance data (output
per employee hoar) with survey da . cons Mgr attitudes toward
public servicesand.employee attitudes abo it work. TPM can
be used to motivate managers to takecorrective a tions and to

--11'1. impr9vement:
46. : 'provide a factual, basis for clrupity consensus.fsr productitley

.

-...t-A
.

. ..o

",

chno 0 ea.itai;,:and 0 e tions

Government, 11
ing.new hnolog

pollte
equi

to im
who 4

induttry,4n.impreve productivity by adopt7
s--for exple, by adopting mpresophisticated

ions systems, installing better refuse c011ection
using "rapid" water and remote controlled nozzles
e fighting productivity. However, public officials
new technologies.,andeqpipment and, on improved pro-

9rat ten have little interest in benefits that will be realized
after their Cerms.of office have expired. As 'a result, they opt
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for using the.resourCes available to them for expandihg ser vices
and employment opportunities rather than investing-in capital im-

, provements,'which would bring long-run productivity gains'.

,
Even if officials were so.inclined, however, technological im-

provements require investment capital. A report by the Government
Services.Admihistration in'1975 indicated that several hundred mil-
lion dbllars in potential net swings had been lost by the, Federal
Government fdr lack of capital commitments. ;A recommendation of that
report was to establish a revolvingfund of $1-10 miliion for cap-
ital investments that would expedite technological changes.

The magnitude'of the problem a1 the State and local level is
unknown, but it is clear that difficulty in obtaining capital helps
divert funds away from pi-oductivity-enhancing investments. The need

. to purchaseinaior equipment out of operating budgets (which in many
places by law must be balanced every year), requirements for bond

\referendums, the absence of depreciation allowances in budgeting,.
1 and matcbinO'requirements for Fe.deral capital assistance all dis-
' courage managers- -who are not rewarded for productivity improvements

anyway-4rom applying new technologies.

Substgtial productivity gains also could be realized by sys-
. tematically analyzing operations to see if new methods might be more

efficient.. Center studies show that in many,cases, simple changes- -
such as combining building inspectors' duties, establishing appoint-
ment procedurds and single-line queues in food stamp processing, or
spacing out motor vehidle licensing over the full year--can bring

. substantial, efficiency gains. An increasing number of jurisdictions
are looking for ways to improve the efficiency and effectiveness of
pubTic service delivery, but without performance indicators and
accountability systems, only a small fraction of the opportunities
for productivity improvement are being exploited.

Organizational Changes
) 4:

As demands exceed' he growth of available resources, resource
alloctt4on becomes very important. Governments are always in muta-

.1
"ion; the pdpulation mix, its geographical concentration, and its

Ite social expectations change continuously. To be effective, govern-
ments must constantly reassess the allocation of their services in
the context of these changes. They kould determine, for example,
If fire stations are located efficiently with respect to where
people live, if enough services are being pr4vided to the increas-
ing number of older people, or if recreatioySt activities have been
expanded in response to the leisure time people have gained. 4.
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Center studies suggest that, in some cases, governments can
benefit their constituents more and conserve public resources by
providing incentives to solve 'local edncerns privately than by fur-
nishing direct public assistance. Fdr exampre,'governments could
help city dwellers improve the .physical4appearance'of their prop-
erties by/providing do-it-yourself equipment, rather than by pro-
viding public maintenance services. Governments could-More fully
utilize their investments in transit, recreation programs, and the
like by adyertising the availability of these services. Instead

of stepping in to fill a void, government could creatively encour-
age the private sector tq fill the void wherever possible. .

The intergovernmental grant system often distorts the way re-
sources are organized to meet goals, because it gives low priority
to productivity performance. Research in New York State is begin-
ning to identify methods for Incorporating into grant programs pos-
itive incentives to improve efficiency and effectiveness. Thereal
benefits, of the Federal grant System can be increased by improving
the administration of these grants at all levels- -not just at the
Federal level. The effective impact of grant-supported programs
could be expanded without increasing the size of the grants,if the
prograins were administered more efficiently.

>> RAILROADS <<

The railroad industry has long been experiencing financial
odif-

ment. Despite this decline, railroads ill carry 40 percent of alall'

ficulties, loss of.traffic to other mod, and cutbacks in emply-

intercity freight, and the industry has an enormous effect on other
industries. Especially important today is the inherent advantage
rail shipping has in energy use per ton-rate of freight relative to
other transportation modes in long-haul movements.

Railroad Productivity

The tiational Commission on Productivity, the Center's prede-
cessor agency, undertook an intensive analysis of productivity in
American railroads. Its rail produCtivity task force, which in-
cludeeleading government, academic, and industry experts, reported
in 1973 on some of the sources of the industry's .problems:. low
c,pital stock'productivity, low return on investment, unreliable
service to shippers, obsolete work rules, excessive government reg-

I.

ulatIon, and overcapacity:

r
f
t
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Chart 11

Railroads, Revenue Traffic. Output Per EmployeeHour and Related Data, 1960-77
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Chart 11 shows that railroadOroduakiWty--measured in revenue

traffic peremployee-hourhas increased at an annual rate of about
5 $ercent during the postwar period. But the report found that this
measure, by itself, tends to give an overly optimistic impression.
It does not reflect deterioration in the quality of service: cut-

'backs in passenger service, frequent breakdowns, and low on-time
performance., The measure does indirectly reflect the decline of
low-productivity, short-haul traffic; moreover, it reflects the
large amounts of revenue traffic gained by'refusing to handle less
than carload rots, even though shippers suffer a lcissin service,
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The study found that the industry's problems are better understood
in terms of the lbw productivity of its capital investments, to
which the industry's unfavorable financial picture testifies.

The major recommendations of the Task Force were:

to expand use, of containertiation in order to increase
intermodal shipping and reduce handling
to abandon and rationalize light-density lines in order
to reduce excess capacity
to modernize regulations in order to Thcrease experi-
mentation and innovation
to improve labor-management relations and revise work
rules in order to permit shorter, more frequent trains
to encourage end-to-end railroad mecgen'in order to
stimulate competition among continental sYstemis

Freight Car Utilization

The Productivity CommissiOn, with the cooperation of railroads,
labor unions, shippers, and receivers, and government agencies, de-
vised projects for improving the utilization of railroad capital
equipment, especially of the 1.7 million rail freight cars. At the
crux of the problem were excessive movement of empty freight cars,
with associated fuel wastage; freight car congestion on lines and
in yards; and excessive switching costs. Some symptoms of these
problems are:

6
The average freight car carries 16 loads a year or
1 load every 3 weeks.
The average freight car is empty for 42 of ever 100
miles that it actually moves.
Whether loaded,or empty, a car is .in motion for an
average of just 3 hours a day and travels only 58
miles.
The average freight car delivers" a"shipment at an
overall average speed of 3.1 miles an hour.

A Commission study 0 the excestive,movement of empty freight
cars found that some of the underlying factors were the imbalance
among freight movements in the.Nation and, the concern of individual
railroads to have their own cars returned. The problem was aggra-
vated by Interstate Commerce Commission enforcement of restrictive
industry rules on the return of cams.

The Center's Task Force on Rail Car Utilization desigdgd, on
an,experimentalbasts, a rail car clearinghouse which maintairis the
availability of.cars t2:owners, but significantly reduces empty car,
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mileage. Raj4roads are free to use each other's cars as if they
were their,own; that is, they are freed from restrictive rules on
loading 40d return of "foreign" cars. A system of debits and
creditt Is maintained for each railroad and "cleared" with the other
participants on a weekly basis. Only the cars for which there is

.....actifreight are returned empty, instead of the gross-rumber of cars
as continues to be the operating procedure outside the experiment.

. The ICC granted exemptions -from- restrictions, and the experi-
ment was begun in September 1974. Three railroads and the American
Association of Railroads performed the clearinghouse function. The .

-initial experiment was evaluated and expanded, with imprOvementt, .

to 10 railroads during 1976.. The program is now under the guidance
of a steering committee representing Government, industry,-shippers,
and the railroad brotherhoods.

An evaluation was made in 1978 of the 10-railroad clearinghouse.
Freight car movement during a 3-month period in 1976, before the ex-
pansion, were compared with freight car movements i year later, after
the expansion. The study showed substantial reduction in the move-
ment of empty cars from line to line. The estimated savings that
can be 'attributed to the clearinghouse amounted d-to 431 million on

an anmual basis. Now that the economic value of the clearinghouse
has been established, the evaluation study recommends expanding this'.
system to other carriers, developing incentive systems to encourage
use of cars of other lines, and extending the.system to other car
types.

Labor-Management Cooperation
4

There is general agreement that significant opportunities for
improving railroad productivity lie in modifying barriers-which over
time hale bacome institutionalized in collective bargaining agree-

. ments and Itnagement practices. 0

:

Recogniting their mutual interest in the health of the'indus-
try, the presidents of the major railroads and rail unions formed a
joint labor-management committee in 1967 to deal with common problems
such .as rail safety, efficiency of terminal operations, and Govern-
ment regulations.

A task force- was organized in 1972 to undertake joint improve-
ment 'projects insterminal operations. The first project, in St.
Louis, was financially supported by the Federal Railroad Administra-
tion. The St. Louis Terminal project involved experimental changes
in collective bargaining and management practices to improve termi-

, "rtal operations. Major achievements include a one-third reduction
in the average time cal-s are in terminals and fewer acctdents. The.

%, 1'
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success of the St. Louis project led, in 1976, to starting similar
cooperative projects in Chicago and Houston.

The railroad industry has a long history of regulation by the

InterState Commerce Commission. The industry and the conditions

.
that affect it Piave changed since most of these regulttions were
put foto effect, and many of the present regulations are obsolete

11164#.
set of regulations that govern the railroad-industry re currently
.and act to inhibit productivity improvements. Ways to,update the

under investigation, and reform is to be expected in the near future.

» APPAREL <<

The apparel industry in 'the United States employs 1.3 million
workers throughout the Nation. It traditionally has been a major
employer in thetrban centers of the country, particularly in the
East, and the primary vehicle far the entry of minorities and women
into the labor force.

During the past 15 years, the clothing industry has been hit
hard by a surge of imports, as low-wage countries have rushed into 4

this labor-intensive industry. Imports were less than 5 percent of
apparel sales in the United States in 1965, but they currently ex-
teed 25.percent and are projected to reach 50 percent by 1985 if cur-
rent trends continue. As the import pressure has mounted, theindus:
try naturally has sought to stem the flow through trade protection.

Productivity in Apparel

Productivity improvement in U.S. apparel manufacturing has not
been adequate to maintainits traditional share of the U.S. market
for clothing. Although 6191 of the problem is related to extremely
low labqr costs in developing nations, there are many other factors
that contribute to the condition of the industry today. Many of
those factors result from poor relationships between labor, manage-
ment, and Government. .411

41 The apparel industry is extremely fragmented and competitive. .

.There are more than 23,000 plants scattered throughout the cOun-,
-Tfy.' Average employment is only '62, and profits are low. Conse-
quently, 'there ha's not been a history of rational, enthusiastic,

and sustainedinnovation. Individual firms haVe not had enough re-
sources to engaget in much R' VD., and their purchasing power .for new
equint ha not been suffjsient to entice others into R. & D. in
apparel manu cturing. InrOltions have been left to a fewequip-
ment manufacture s, and the general rate of chahge has been slow.

00.
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The production system, therefore, remains geared'to its low-
10111, low-technology past. Newer pieces of equipment are expen-
sive, and they involve new methods which require costly changes in
in ividual firms' entire production systems. Today,such changes
c only be made by the largest firms, leavihg the bulk of the in-
ustry behind.

To become competitive in the future,Ahis industry needs its
"share" of U.S. technological know-how and expertise. Bringing

about this change requires joint efforts by labor, management, and
Government. Through a process of evolution and gradual change, the
the various factors that productivity improvement entails could be
integrated into a complementary package.geared toward'a strongerr-,
industry.

A Cooperative P ctivity Effort

.114ginning in July 1977, men's ilored clothing, a major branch
of apparel manufacturing, initiate an effort to improve its produc-
tivity. Under the joint leadership of the Amalgamated Clothing and
Textile Woikers Union and the Clothing Manufacturers Association, an
effort was undertaken to identify the most critical barriers to the

%industry's productivity growth. Working together, labor and manage-
ment,representatiyes agreed on a comprehensive set of objectives to
.revitalize their industry. In addition to the industry's own re-
sources, the Department of Labor and the Department of Commerce pro-
vided nearly $5.5 million for parts of the effort.

The areas identified as needing attention include:

--Recruitment, Training, andigetention. The apparel' industry exper-
iences an inordinately high Tabor turnover rate1(twice the average
for all manufacturing), and the whole recruitment 'and.training
_effort is time consuming and costly. Accordingly, one priority
is to improve these operations and to analyze the results for both

/ Government and industry use.

--forecasting. The set of decisions required to produce one sea-
son's line of clothes from styling to materials commitments ex-
tends over 18 months. It is highly dependent upon forecasts of
the nature of future markets. Present forecasting techniques.1M
this industry are unsophisticated and need upgrading to the level
applied by other industries.

-4roduction°Control. Producing.tailbred clOthing requires a com-
plex set"of incremental steps: patternmaking, to cutting, to
sewing, to the finished good. Goods in process represent a major
investment, and more rapid throughput would be a valuable asset.
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The micro- processors that some other industrofes use could be ap-
plied to apparel manufacture to enhance prodictivity. Demonstra-
tions and analysis of this equipment are planned.

--Innovation Experience. A few major innovations are available'to
the industry, bel.t firms lack experience with.introddcing change

into their processes. This inhibits them from making major in-
.

vestments. Experience with innovation needs to be gained, gradually
--at lower levels of investment and change. Accordingly, the-in-
dustry will seek from its member firms "mini-innovations".--low-
cost innovations at the plant level. Government will fund 75 per-
cent of the implementation cost, and this should overcome the bar-
rier of inadequate funds from plant-level "experimentation."

"Research and Development. As the industry seeks higher produc-
tivity, it will find that the techniques and equipment now in use
are inadequate. The research community has paid little attention
to apparel production, and 4t is not known to what extent existing
technology could be applied in this industry to improve productiv-
ity. It is hoped that.* establishing a cooperative research ar-
rangement, members of the research community will investigate the
applicability of technologies of other industrits and develop new
ones for the apparel industry.

Recognizing the need to maintain a coordinated approach to this
wide range of projects, the industry formed a nonprofit corporation
under joint labor-management direction to provide management and
control to the whole effort. The corporation will integrate results
from both Government- supported and industry.initiatives into a sus-
tained, coherent program.,

The Government's Role

The identified tasks of the tailored clothing industry's prp-
posal would draw upon existing Government resources; new programs
would not be needed. The operational tasks the industry requires
fall within the respontibilities df these Government agencies:

Department of Labdr

Training
Apprenticeship programs
Retaining and mobility

Employment and productivity data
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Department of Commerce

ForecAoting
Management development
Market and equipment infogiation
Export development .

toms and loan guarantees

Department of Housing and Urban Development

Facilities improvement
Economic planning and developmegt
Business/government cooperation

National Science Foundation

Diffusion of technology
,Research and development

. It 'is evident that if the industry's needs can be identified

specifically, Government could supply research, training, informa-
tiom, technical assistance, communication, and financial services.
With Government, labor, and management cooperation, these resources
could be tapped to improve productivitt in the apparel industry.

>> FOOD DISTRIBUTION <<

Americans spend approximately one-fifth of their disposable
incomes on food, and productivity. gains or losses in the food in-
dustey have a direct impact on the cost of living. Since 1972,
however, pro uctivity in retail food distribution has generally de-
clined (seerChart 12). Although the recent upsurge in food prices
.is the result of many complex factors, both domestic and international,
an improvement in the rate of productivity growth could relieve some
,inflationary pressures.

. .

Productivity in Food Distribution

During the past several years, the Center and its predecessor
Commission have been working to overcome barriers to improved pro-
ductivity in the food industry. A 1973 study identified more than
40 opportunities for productivity improvement, ranging from increased
consumption of quahog clams to the electronic checkout. Some of the
study recommendations have Peen instituted by other Government
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Chart 12 .

Retail Food Sto es: Output Per Hour of All Persons and Related Data, 1958.77
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agencies; others by the food industry, itself, As a result of the
Center's efforts, the industry has begun discussing productivity.

One of the most important barriers to change is the fndustry's
complex structure of growers, shippers, processors, wholesalers, .

and retail outlets: Each sector along the line has its own pro-
ductivity problems, and there is little concern.about possible co-
operation with other units-in the chain. The aggregate impact of
inefficiencies it passed on to the consumer.
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.

One of the most important barriers to charige is the industry's,
complex structure of growers, shippers, .processors, wholesalers,,
and retail outlets. Each sector along the line has its own pro-
ductivity problems,"and there is little concern about possible co-
operation with other units 'in the chain. The aggregate impact of
inefficiencies it passed on to the consumer. .
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The Center concentrated on the barriers found in the distribu-
tion stage, which accounts*for about 40 percent of the food dollar.
The fobd distribution industry consists of thousands of individual
firms, which transfer containers of food from one point to another.
It has been estimated that before a package reaches a store shelf
it has been physically moved from one place to another an average
of17 times.

The industry's productivity problem is complicated by frog:.
mentation, by the vast differences in size and resources between
the largest and smallest firms, by the great proliferation of prod-
uct lines a store handles, and by the need-/or innovations to in-
crease efficiency in operations,

t

A single food distributor can Initiate only small, internal
changes and cannot finance the cost of developing innovations. The

industry has not been able. tq muster the degree of cooperation
needed to make systemic changes, even though .several productivity-
enhancing innovations, such as modular packaging and pallets and
intermodal shipping, are waiting in the wings. In these cases, how-
everunless everyone makes the change, no particular firm can bene-
fit from changing. It appears that these innovations will not be
applied, without support from exte'rnal forces, including, Government.

Opportunities for Productivity Improvement

The Center ha's consulted with operators at every stage of the
distribution chain, with labor and consumer groups, and with Gov-

-, ernment agericies to discover possibilities for productivity improve-
ment. Substantial" opportunities exist to improve efficiency in fodd
distribution, but these chinges will require management concern with
productivity improvement and a greater degree of cooperation-among
the many elements of the industry.

Productivity Measurement

1 , Both industry and government have long depended upon sales,
square footage, and labor hours data to track industry performance
for purposes of planning. The Center became concerned that in this
industry, as in others, nationwide information may not be suffi-
'ciently detailed; there are significant differences in operating
conditions from location to location. For this reason, the Center
initiated a project to generate productivity data on a regional
basis. 'These data would take into account the market (growing or
diminishing), labor force, realestate, energy cost, and other fac-
tors in each region that might affect productivity. Preliminary
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results indicate that regional differences are so significant that
productivity goals and results are more meaningful at that level.

A related effort has been to take commonly accepted productiv-
ity data that are used for various functions and departments at
the firm level and create an information system that clearly dem-
onstrates to a managerghow productivity performance can affect his
.decisions. Although industry members often measure the sales per
employee hour of produce and sales per square foot of space, in-
formation on overall productivity was inadequate to support major
policy decisions.

Data Processing

Profitable food distribution derives essentially from the art
of inventory and cash management. Enormous quantities of goods are
prOcessed through the system, and enormous amounts of cash.pass
through the stores: The greatest potential for improvement lies in
the ability to be able always to give customers what.they want,
while minimizing inventory requirements. Success also depends on
managing large cash flows very closely. With the advent of the Uni-
versal Product Code, mini-computers, and electronic scanning equip-
ment, there exists enormous technological capability to improve the
management of inventory and cash.

The Center and the industry held a major seminar on these and
other technological opportunities, but adoption remains slow. To
realize the inherent benefits these technologies offer, more man-
agers will need to focus some attention on the "production" end of

the busine , rather than being totally absorbed in merchandising.

To help illustrate the extended benefits of electronic check-
out and coded packaging, the Center commissioned a special study by
Distribution Codes, Inc. to examine costs and benefits of coding
cases of food (as well as individual packages) as part of an inte-
grated management control system. Industry effort will determine
final results.

Materials Handling
A

;

Food distribution is a massive logistical system. Millions
.upon millions of.packages are prepared, stored, shipped, rerouted,
received, and opened through processors, wholesalers, and retails -

in warehouses, trucks, trains, and stores. The efficiency of the
system depends partly upon how easily these packages can oehandled
and stacked.
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Although the benefits of modular packaging (a limited number
of uniform sizes and shapes) to the total productivity of the sys.
tem have been known for years, there is still no uniformity in sec-
ondarx packaging. Attaining this modularization, however, requires
everyone to make the switch at the same time; no one player can
change the system'alone. Industry is seeking a way to work to-

,

gether to make the change.

A similar opportunity to make handling more efficient lies in
a relatively simple technological change in. the pallets that are
used to ship perishables. The Center, in cooperation with the
California Grape and Tree Fruit League, tested a new method of
shipping produce. It involves using semirigid (plastic paper com-
posite) "slip sheets" for storing cartons. They would replace
hardwood pallets, which are heavy (adding up to 600 pounds of dead
weight per truck load), bulky (one pallet occupies, as much space
as SO slip sheets), and must be stored by the receiver and then
reshipped to the sender at substantial cost. Using slip sheets
would save an estimated $120 to $140 per trailer in transport
costs. Again, however:Innovations of this sort, to be effective,
must be accepted by growers, shippers, distributors, and food
chains. , Several reports from the Center have emphasized the need
for mutual acceptance and simultaneous application of technologi-
cal change in distribution, but it is apparent that coqcerted
action reqdir s ip ued Goyernment encouragement and enlight-
ened,support.

Development and Diffusion of Innovation

Among the barriers to a faster pace of technological change
in food distribution. is the inability of individual firms to de-
velop new technologies that might improve their efficiency and
communicate to research engineers what, the needs of the industry
are. To .bridge this gap, the Center, in'cooperation with MIT and
the University of Southern California, sponsored the Technology
Applied to the Food Industry Program (TAFI). Thisi-was a series
of meetings in which food store operators explained their tech-
nological needs in materials handling, information processing,
food processing, refrigeration, energy'use, and sanitation to re-
search engineers from more advanced igdustries.

ti

The engineers suggested innovations'tpat might fill these
needs; the list included new cutting methods (such as a laser beam
to reduce waste in cutting operations), a simpler refrigeration
system, and devices to reduce pilferage, among other improvements.
This program represented a brief experiment in overcoming some of
the riskof market faifure that is inherent in the complex process
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industry has- a history of frequent, and sometimes violent, wildcat
strikes.

'Chart 13('
Coat Mining: Pittput Per Production Worker-Hour and Fletaied Data, 1950-77
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Productivtt.y in'oal Minim :,

.
.. Unfortunately-:-given,our neitt for 'domestic ener sources--

theocoal mining industry, since 1969, has had an .0 usual record
4 of productivity performance. It is ogle -of the few- industries in .

which productivity actually ho been dropping -annua since 1969. ,
. Th'is decline is the result of several factors:
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stringent new health, safet,, and environmental
regulations

_ 10-or-management problems that have lead to repeated
0

' 1

sttrikes I '
.v4 4 shortage ofexperienced workers,inanagers, and
.s technicians- .,

4 changers in ore grade aed.operating conditions
..

a slow rate 'of adoption of new technology .

. .
.

. . .

, Our ability to improve coal mining productivity.is critical,
notonly because we need to lower our dependence on imported oil,
but"also_because the mae dependent we are on coal, tbe greater the
impact., pw productivity willliave op ihflation. 1P. - it

4 .

3
,The coal energy systeM is a complex one. 'Coal must ikmined',

-

, processed, transported, and transformed into energy by a butler of
some sort.,- At this time, there is no elemept of the system tHat.
is particulartyefficient.. '

Productivity. at the mining/40 is inhibited currentlyby a short-
age of skilledsupervisor4'Aby_poor-labdr-management_powounicaz ...........------:

- ...
... ....... di

tions1;.by-miriiTantrand:environoiintal "regulations, which re-
strict operations; and by continuously changing conditions for .

extocting coal from a mine. .
, a

0

- -The transportation of mingdacoal dependsupon an uhrelfable tail
.systemremd a postly.nonexls'ant slurry Opelinenetwork. The

railroads, in the midst of existing problems in using their 2

equipment :efficiently, were caught shit , Wapper cars.todOeet.
the sudden. demands for .transporting more coal. Slurry pipelines.

tr4 ."6 sound efficient on paper, but the enviro mental and capital 99st
.

questions they raise have not yet been answered.. .
,

. .
.

.

--"ft#the utilization.end;'Nris only user-01. ff it_ can be burned:
of' - Industry, for years, has built equipient to burn oil; now this.

, .

4 equipment mu.St be converted or replaced in order. to use coal.
It This chaggeover is an e/Pensive task, which cannot be complet4

'--.-rapidly, :

. . . , .
.

. . ..

.. Builakng'a highly productive cool energy will recluire',
--.~ a major effort by Government and others to understand the particu-:

lar nuances"of that system and.then to deyOlop a comprehensive plan
fKimproving prod4ctivity at all(44pges.'
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discussion with managers and union officials has made it clear
that thepcimary need at the present time is for improved communi-
ptions throughout the industry; the paralyziog strikes of 1977-

, 78 bear dramatic witness to this conclusion.

.

Coal mining is not a very stable process: 'the activities at
each mine are'different.from those of dthermines, and. they change
daily. Ceal extraction. is directed by a very sensitive set of

-communications. The system must be able to respond effectively.
to the changing depth and quality of coal in the, mine and the con-
ditions forbringing it out. .This set of communications determines T$

both the safety and the efficiency of the process as miners. use
their skills and the available technology to mine coal. . fp,

Communication is also, essential to improving this process,
and toda, communications within the system are not very good.
,The Center has sponsored two programs to try to help improve
them - -one in the West (Utah) and one in the East (Pennsylvania/ *

West Virginii). These programs are designed to generate koduc-
tivity improvement ideas,at the level of indiv"dual mine opera-'
tionsiond expand them through the industry101 topics range
from the tecpnicaTe 4lemen of extraction, e training of new
mine workertf. to living cohditions in wining communi-friF,

Findiplipys toenlist all particjpants in the coal :industry
in making coa mining more efficient 4s a local/regional'issue.
The Center has found that effective' problem solving at the local
level, with the particiRatioreof labor, management, and Government,
can help produce the changes necessary to improve productivity in
the coal industry= ,

,
;

1.

» AIRLIKS <<

The.airlines industry has been among the country's top per-
formers inAts productivity-growth. As Charts 14 shows, howeter,

the 'rate of improvement has leve led off in recent yeirs. In 1976;
the Center't Transportation Committee selected'a task force com-
pOsed of representatives of management, labor, andGovernment to.
fthd reasons, and possible remedies, for this decline. 'The task
fOrce identified several factors that affect airline productivity:
air traffic control systems, airport design, general use of air
traffic facilities, sharing ofequipeent and facilitiies, intra-
iodulto)t coordination and communication, laboi-management communi-
catiSns, capital 'investment and R. Pb.,kadministrative services, *

and route award proCeciurei and.rulediking.'
. 1 4
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Chart 14
Air Transport
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The task force first turned its close attention to= improving
revenge accounting .procedures. Revenue accounting records the
liability to provideArhnsportation whgn tickets are sold, books
re nues when transportation is provided, and settles revenue shar-
i between 'airlines %Alen more. .than one line is used for a trip.

s is an important function within the airlines; the 2.5 Air Trans
pirtatipn Asiociation.carriers employ 4,100 pedple for this,.purpose
and handl.e an average, of 5;3 million. tickets a month.. The 'cost' of

c.
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this function is increasing as the rapid growth in traffic volume
'compounds the complexities of the system and as the Civil Aeronau-
tics Board expands its repdrtjng requiriments. The task force

.

s

1nd that revenue accounting productivity could be improved in
eral ways;

--Reduce the size of the 10- percent sample (approximately 30.7
million coupons) that must,be reported quarterly to the CAB for
its passenger origin and destination survey. ,

4 . .

--improve sampling techniques so that all interline settlements
can be made on the basis of samples; this would reduce the time
required to audit, price, and bill online and interline settle-
ments, and improve the accuracy and speed of settlements.

--Introduce a standardized online computer pricing system across
the industry to speed up ticket pricing and allocate value by .

segment; by increasing' the accuracy and credibility of samples,
smaller sample sizes could be used without loss of confidence.

--Improve the forget and,piyllcal-stauddrdb of-tickets. --Inconsis-
tencies among tickets and illegible and-misplaced ticket entries

"cause a's much as 25 percent of the total ticket load to be re-
jected by computers; these tickets must- then be rerun or hand
processed. Poor ticket stock and the red carbon backing also.
inhibit efficient processing.,

--Introduce an independent inter line settlement process, such as
an airline clearinghouse, which would permit greater use of
sampling, computers, and automation, and eliminate:redundant
auditing.

The tasklorce recommended that the Economicson4 Finance
Council of theAir Transport Association, through an industrywide
effort, pursue methods of achieving these gains.

>.>'CONSTRUCTION, <<

Productivity growth in the cdhstructiOn.industry has a wide- A;''
spread effect on the entire economy. It affects the cost of hous-
ing, and business and industrial plant expansion and therefore in-
fluences the al.l8cation of capital. Slow productivity groOth in
the construction industry has long been a concern. The seasonal
and cyclical nature of construction compounds the indust4s pro-
ductivity problems, and economic pressures generated by inflation
limit construction activity, which is particularly sensitive to
hiatt in rest rates and rising land and material costs. No simple
answerso productivity improvement have been'fjund by industry or

1.. 78
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labor leaders; 'nor has a list of critical issues emerspiwhich Can
be addressed systematically.

Part of .the difficulty lies in the enormous size and diversity
of. the industry: it employs 5.4 million workers and accounts for 104
percent4ofthe gross national product but it is highly fragmented.
among a mul.titude of contractors, construction firms, trade and pro-
fessional associattons, supply companies, labor organizations, and
government regulators. The Center found that the indintry's struc-
ture, which hinders the transmission of new ideas/ is one of thee
most serious obstacles to improving construction productivity. The
geographical dispersion of the industry limits lateral commpica-
tfon, but even within a single geograpPical area, communication is
discouraged because firms differ widely in size and character- -from
the three-touses-per -year builder to the power plant contractor.

The separate professional interests-of architects, engineers, law-
yers, bankers, and the public officials, and the many distinct

/.

trades among constructiot craftsmen isolate people and ideas. Reg-
ulatory issues regarding the environment and equal employment, super-
projects, and":merit" shop lead toa short term "political action"

,....==persputi4er-sh6rgemIng-differences-tmong-theiroups in the indus-
try and obscuring longer term common interests.

To explore the possibilities for greater cooperatio the Center '

met with representatives of labor, management, users, g ernment,-and
designers to consider an agenda for productivity *pray ment. These

% -meetings and discussions led to the following conclusio s:

The greatest potential for productivity improvgme
lies not in the area of increased capital and teoh-
nology, but rather in the area of increated.communi-
cations and information:
To enhance the communication of productivity infor-
mation, all elements of the industry -- management,
laton, designers, regulators, ownerst financers,
suppliers, and academics -- should be invited to par-
ticipate i ri a search for exemplary construction
practices.

The Federal Government could help foster the creation
of a central productivity fdrum that would provide the
basis for such a cooperative industryundertaking,

's The dev4fopment of useful measurement techniques would A

help identify common productivity problems.
Rekarch and development awl study of exemplary prac-
tices are needed tai discover solutions to productivity;,

'SolUtiOns should be comanicated to the industry at '

large, especially, et the local levelOft order to pro- t

mote increased cooperation among manigement, labor,

*O. .1 .79
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owners, designers* regulators, and academict, which
would improve,cons4 truction productivity.

Measuring Productivity'

Because objective information about the factors that detenmine
productivity could be the basis of meaningful discussions.of im-
provement, the, Center concentrated on investigating various aspects
of productivity measurement.. The concept of productivity. in con-
struction is not only a quantitative measure of the number of employee-
hours per physical unit of output, it also measures the' quality of
the workmanship. Construction productivity is influenced by design,
equipment, capital, and 'management, as well as labor effort and
skill.

/ A study for the Center analyzed productivity measurement from
15 different points of view, from the macroeconomy level to the
construction site and operations level. At each level, different
Measures are relevant, and eachis useful for different purposes.

of_measurg%-that wasAeveloped_irovides a cohceptual
framework for clarifying the various type's
interrelatilkships.

Anothef approach to understanding construction productivity
used a computer simulation model tanalyze the relations of changes
in the economy and changes in construction. The MIT National Model

. helpi.to trace the icing growth wave of construction of capital plant
beginning after 'World War II and now nearing a peak. If sufficient
plant is,available to meet prOduction ndeds, then capital construe-

.

,tion may fall. Lower demand, coupled with excess construction ta-

4
pacity, may tend to lower overall construction productivity.

. A third approach deals with analysis and measurement of pro-
ductivity in maintenance and repair work. In conjunction with the
U.S. Air Force, the Center is studying factors affect* produc-

4 .tivity in order to develop better methods of prohiem solvitig for
supervisDrs and foremen in this important functign.

.....,

I

Co9prehensive Problem Solving

The'construction industry needs to 'develop not only a means to
measure productivity but also a means to solve identifiable prob-
lems. There-is no central storehouse of shared information on ex-

lacy practices, solutions to specific productivity problems,
Current research projects.

r V : ..
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For this reason, construction research and development appears '
to lag that-of other industries. Actually, each construction firm
continually pioneers innovations of all kinds, and in general,
equipment, material, and technological innovations are developing
faster than most companies can use them.. The lag is in process
innovation--the spread of new ideas for improving the management
and. means of construction.

To encourage new ideas about how to increase research and de-
velopment of construction processes, the Center sponsored, with NSF
and many Others, a 3-day conference on research applied to construc-
tion productivity. The conference produced many suggestions for
study areas, including

a resource allocation system to insure thatliiate-
rials, labor, and financing flow in proper sequence
and quantity
the inter-relationship of design, owner interests, and
labor

the impact on productivity of costs of all kind s, par=
ticularly recordkeep,ng requirements for, both interrrat----------
and gOViMintaT purposes
tne neec and the procedures for industry input into _

the regulatory process
the possibility of requiring an "impact" statement
oefore new regulations are implemented

O job-site applications of research
predesign estimates, product efficiency, and contract
constraints imposed by des,gn
management control SySteMS, management crganizatton,

.
and incentives to improve productivityl

Creating an industry forum to oversee prIpe,ss innovation remains an
unfinished task.

.

The Center, working with the Department of 01/.0 Engineering
at MIT, is examtning the feasibility of increasing information flows
about performance at the job site. The concept, called i coopera-
tive control system, would more folly involve all construction par-
ticipants in a feedbadk information network so that each would have*
a clearer stake to seeing atajob go well. The potential for avoid-
ing problems, for measuring progress, and for sharing'the rewards
for improved performance is considerable, but managers may hesitate
to measure their own productivity performance and to share with

'labor all productivity measures. In the competitive world of con-
tract construction, such information is normally a closely guarded
tecret.
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Labor Management Cooperation

Developing a better understanding of construction productivity
may be useless unless the industry, particularly labor and manage-

.

ment, is willing to cooperate to apply the new knowledge to improve

performance: One Center project, a study on construction labor-
management committees in six cities, has investigated the potential
for such cooperation. Most of the participants in these committees
strongly believe that the communication links they have forged have
had substantial effect in improving construction productivity in
their cities. 'Bringing such examples of labor-management codpera-

J:t Lion into the mainstream of industry discussion appears to be an
iriiportant task and a step toward shaqing the growing body of exper-

iences with cooperative efforts.

4
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AN AGENDA FOR NATIONAL ACTION

<<<<<<<<<<<<<4<<<<<<<<<<<<<<<

I
THE CENTER'S EXPERIENCE during the past 3 years in working with la-
bor, management, governmpt, and othe groups has provided a unique
vantage point from which to view the paths toward higher productiv-
ity. There are many obstacles along the way and few short cuts,
but the potential rewards are great. Weprgintly need a national
productivity effort which can help overcome some of,the problems
and guide us toward the opportunities ahead. This national,effort
should draw upon the contributions and experiences of all groups
of society, a0d it should proceed on many fronts, for there is no
simple, dominant source of productivity growth.

The Center's Agenda for National Action suggests measures that
could help improve the Nation's productivity performance. Carryfng
out these measures will require adjusting some of our present WI-
cies toward technological innovation, capital requirement's, humO
resources, government-business relationships, and other factors.' ,

If new Policies are to have practical results, however, they musA
take into account the specific problems of individual industrtes.\

4

The agenda that follows is not a priority list; father, it i
izes the areas that need attention now if we are to lvverse the
present downward course of the rate of productivity improvement.

a .» I. EXERCISE NATIONAL' LEADERSHIP «

. Sustaining a national effort to improve productivity perform-
ance,requires leadership that only the Federal.Government can sup-
ply. Productivitypgrowth has been achieved primarily as a result
of private initiatives token for private economic benefit. In.our
mixed and interdependent ecaomy, however, few .efforts are exclu-
sively private; the Government plays an important supportive

4

o
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setting the framework-rbr private enterprise, providing informa-
-tton, assisting research, encouraging capital investment, -and---
funding education and training.

Although our economy is designed to work primarily through .

.private actions, they cadhot, in all cases, realize adequate gains
for the Nation as a whofe. Private incentives are not always ap-
propriate or strong enough to accomplish national goals, and some-
times the working.of the private market is hampered or distorted
by Government regulations and procedures. To see that the economy
operates to benefit the entire Nation, we nevi policies--and ap-
propriate actions--to direct and-suppleMent private efforts.

>>>>ACTION PROPOSALS:

Establish an independent organization as a focal point for produc-
tivity improvement activities. This organization should perform
the following functions`:

,P4rOvide information about productivity - enhancing programs
and the benefits of higher productivity, and inspire
.ewers in the private and public sectors to set higher
productivity as an import.int goal; an informed and under-

.

standing public is essential to rational decisionmaking.
Advise the Goi/ernment on its policies affecting produc-
tivity and--when national choices must be.made--act as
advocate for policies that will improve productivity.
Provide opportunities for representatives of labor, busi-
ness, and all levels of government to discuss construc-
tively problems in whipfi they have acommon interest
the-purpose of these discussions should be to promote
understanding and increase the possibility of coopera-

'tive actions.
Coordinate and act as clearinghouse for the 'many activi-

, ties of Feder* agencies that affect productivity, and
provide the public with a guide to these activities;
Federal efficiency requires that programs of different
agencies be reinforcing rather than conflicting or over-
lapping and thatthe benefits of these programs be trans-
ferred to the private sector.

Support and reinforce newly emerging State an4.1cical counterpart
efforts to seek productivity gains.

.With theApational Center's assistance and encouragement, pro-
ductivity and quality of working life centers and institutes have
already been established in Utah, Illinois,

. .
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Pennsylvania, and Arizona, and others are fqrming.. These organ-

_ Azations_provide.small business and-labor with information, tech-
nical assistance, and training on ways to improve productivity
and life on the-job. A national body, capable of providing con-
tinued encouragement, support, and technical assistance, could en-
hance the ability of local centers to contribute to community and
national goals. A network of State and local proauctivity centers
would constitute a truly national movement that could help upgrade
the performance of small- and middle-size enterprises throughout

.the country.

4:0

>> II. ASSIST INDUSTRYWIDE EFFORTS TO IMPROVE PRODUCTIVIT'( <<

Opportunities to make changes that will improve productivity
differ from industry to industry. Where these opportunities,rie
and how to act upon them can be best determined by people--managers,
workers, suppliers, and customers--in each"industry: The Govern;
ment can provide a forum for their deliberations and assist them
in solving problems. In many industries, important opportunities
lie beyomidk.O.e_rpAch of individual action and-require cooper a-tton----------
among business, labor, and government.

Productivity improvement progr.Oms cannot be developed by gov-
er'nment order, but tie Center's experience in acting as catalyst
for industry.efforts has been encouraging. Mutual trust and a
climate for cooperative problem solving take time to emerge and
reqdire knowledgeable assistance from a source in whom the parties
have confidence. ,

>>>>ACTION PROPOSALS:

Encourage formation_, on a voluntary basis, of industry-labor-
government task forces in older, distressed, and endangered indus-
tries to formulate comprehensive programs to address problems

_underlying productivity growth.

Coordinate itie,needs of these industries with existing Government
programs that can provide assistance in particular aspects of an
industry's productivity problems.

4

» III. ENCOURAGE LABOR-MANAGEMENT COOPERATION <<

There is increasing evidence that in-plant labor - management
consultative committees, created through collective bargaining
agreements, can be. a useful ineehanism for drawing on the ideas
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and kqewledge of the work force to improve the work environment;
often this joint involvement-can produce gains in productive
efficiency as well. The decision to undertake cooperative efforts
must rest with a firm's or plant's management and workers. No

outside force can overcome the traditional fears and mistrust be-
tween labor and management and impose a problem-solving approach
to mutual concerns.

The reasons for adopting cooperative techniques seem to be
mounting. The threat of foreign competition, interest in reducing
absenteeisM, grievances,, and strikes, and the energy crisis, en-
courage interest in cooperation for mutual survival. Many unions
and managers have cooperated on such issues as training, alcoholism,
safety and health, drug abuse, pensions, and retirement, but so far
relatively few cooperate on work improvement or quality of working
life projects. Clearly, many more opportunities exist. The area
for cooperation is Vast, but as yet it is largely unexplored.

The federal Government plays a limited, but useful, role in
trying to en courage greater cooperation between management and
labor.ft*lt provides mediation and conciliation services, information,

and research. As an employer, itself, it has experimented on a
limitedasis with quality of work life projects.

5y>ACTION PROPOSALS:

Provide interested parties with information about labor-management
cooperation and quality of worklife ilgovations of merit and sup-
port technical assistance and trainirTin mutual 'problem Solving.

This action would primarily be carved out by nonprofit pro-
.

ducti.vity and quality of Arrkieg life centers through workshops,
conferences, and publications.

Encourage and support communitywide labor - management councils which
have as an objective integrated educational and developmental,pro-
grains for in-plant committees.

Support research orrworkers'.expectations, quality of
and emerging problems in the workplace.

TI;is reaearck.si;buld include empirical studies o
shift work, and new arrangements of working hours.

working life, _

absenteeism,

Issue$an explicit policy declaration on the importance of joint
consultation and cooperation on the Piprovement of productivity
and the_qualtty of working life.

.
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ale knowledge of the work force to improve the work environment;
often this joint involvement can produce gains in productive
efficiency as well. The decision to undertake cooperative efforts
must rest with afirm's or plant's management and workers. No

outsideforce can overcome the traditional fears and mistrust bey
tween labor and managementandimpose a problem-solving approach
to mutual concerns. .

. The reasons for_adopting cooperative techniques seem to be
mounting. The threat of foreign competition, interest in reducing
absenteeist, grievances,. and strikes,and the energy grisis, en-
courage interest in cooperation for mutual survival. Many unions
and managers hove cooperated on such issues is training, alcoholisM,
Safety and health, drug abuse, pensions, and retirement, but so fa'r
relatively' few cooperate on work improvement or quality of working

life projects. Clearly, many more opportunities exist. The area
for cooperation is Vast, but as yet it is largely unexplored.

'The Federal Government plays a limited, but useful, role in
trying to en courage greater cooperation between management and
labor. It provides mediation and conciliation services, information,
and research. As an employer, itself, it has experimented on a
limited basis with quality of work life projects.

$>>ACTION PROPOSALS:

Provide interested parties With information about labor - management
cooperation and quality of worklIk innovations of merit .and sup-
port technical assistance and trEfhing in mutual problem Solving.

This action would primarily be,carried out by nonprofit pro-
ductivity and quality0Of Iprking life centers through workshops,

.

conferences, and publications.

Encourage and support communitywide labor-management councils which
have as an objective integrated educational and developmental pro-
grapS for in-plant committees.

Support researTh on worker expectations, quality of working life,
and emerging problems in t e workplace.

.

This reearek should, include empirical 'studies Of absenteeism,
shift work, and new arrangements of ,working hours.

..

1:isue an explicit policy declaration .on the importance of joint
consultation and cooperation on the improvement of productivity
and the,quality of working life. s.
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/Encourage-the training of third parties who, as educators, media-
tors, sources of information, and In other facilitator roles, can
.assist=pint"committeeS to form and function effectively.

Stud,. as an employer, the feasibility, benefits, and problems of
joint labor-management cooperation in Government; and test, as an
example to the private sector, the concept of mutual effort to
improve the quality of worklife.

>> IV. ENCOURAGE MANPOWER PLANNING <<

The climate for productivity improvement efforts could be en-
hanced if higher produttivity were nett seen as 'a threat to job se-

curity. Although productivity improvement is often the enabling
factor in a firm's competitiveness and long-run viability, em-
ploydes'fear of displacement, especially in periods of uncer-
tainty and in declining industries, is pervasive.

Firms that plan for human adjustment to technological change
can reduce personal hardship And encourage cooperation, even though
productivity increases. "Manpower planning involves estimating fu-
ture labor requiremtp4 and skill needs and developing programs for
retraining, reassignment, and retirement of employees whose jobs
are eliminated. Allowing employment lexels to adjust by attriti.on
can obviati the personal hardships, waste of human skills, and'
cost to the economy that result from displacement and unemployment.
Because firms benefit from productivity gains, they should be en-
couraged to use some of these gains to provide orderly adjustments
for those who may be adversely affected.

>»*ACTION PROPOSALS:

Provide information on the costs and benefits of measures such
as retraining, relocation, early retirement, severance pay, work

4

sharing, and educational leave, which would cushion the individual
impacts of productivity improvement.

Provide technical assistance to parties who wish to plan programs
to stabilize long-run employment and to reduce seasonal and cycli-
cal fluctuations in employment.

*a.

Develop measures to coordibate_private adjustment measures, such
as supplementary unemployment Benefits and early retirement, with
public programs--unemploymept_compensation and social security.

0
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Encourage the training of third parties who, as eductors media-
tors,jsources of information, and in other facilitator roles, can
.assist joint"committees to form and function effectivel

,
Study, as an employer, the feasibility, benefits, and problems of
3joint laber=management cooperation in Government; and test, as an
example to the private sector, the concept of mutual effort to
improve the quality of worklife.

» IV. ENCOURAGE MANPOWER PLANNING <<

The.climate for productivity, improvement efforts could be en-
hanced if higher productivity were not seen as a threat to job ie-
curity. Although productivity improvement is often the enabling
factor in a firm's competitiveness and long-run viability, em-
ployees' fear of displacement, especially in periods of uncer-
tainty ind in declining industries, is pervasive.

Fi'ms that [Ilan for human adjustment to technological change
can reduce personal hardship and encourage cooperation, even though
productivity increases. "Manpower planning involves estimating fu-
ture labor requirements and skill needs and developing programs for
retrhinin,g, reassignment, and retirement of employees whose jobs
are eliminated. Allowing employment levels to adjust by attritton
can obviate the personal hardships, waste of human skills, and
cost to the economy that result from displacement and unemployment.
Because firms benefit from productivity gains, they'should be en-
couraged to use some of these gains to provide orderly adjustments
for those who may be adversely affected.

*
»»ACTION PROPOSALS:

Provide information on the.costS and benefits of measures such
as retraining, relocation, early .retirement, severance pay, work

4sharing_, and educational leave, which would cushion the individual
impacts of productivity improvement.

Provide technical assistance to karties who wish to plan pro rams
to stabilize long -run employment and to reduce seasonal and cycli-
cal fluctuations in employment.

'Develop measures to coordinate private adjustment measures, such
as supplementary unemployment benefits and early retirement, with
public programsunemployment compensation and social security.
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Encourage training programs to redute any hrtgges of skilled
technicians which could create bottleifcks im the diffusion Af new
technology.

>> V. FOSTER TECHNOLOGICAL INNOVATION. <<

r-

'Concern about the productivity slowdown h s renewed interest
in measures'to stremgthen the advance of American technology., Dis-
turbing signs of slippage in U.S. technologica leadership have
prompted increased Federal support of basic and -lie D, -

Presidential Task Force for Dome ic olicy Re- i'

Innovation, and proposals for a CooOrative
in the 'Department of Commerce to improve the
small, distressdd industries.

the formation of a
view ogoIndustrial
Technology Program
intratechnology of

There is wide agreement that from the perspective of produc-
tivity improvement a major bottleneck lies, not in the generation
of_ new technology, but in its slow rate of"dIffution and implemen--
tation throughout industry. There are serious shortcomings in the
management of the technological innovation process by firms and by ,/

governments. Closer cooperation among fndustry, universities, and
Government, better incentives to develop new ideas, and the foster- .

cing of longer time perspectives for American managers could help
encourage the adoption of technological innovations.

>>»-A6-TION PROPOSALS:

Encourage engineering schools, Government, and industry to coop-
erate more closelythrough exchanges, conferences, workshops,
internshiptl,and training courses on advantedmanufacturing-tech-
nologies and the innovation process.

Assist equipment producers by gathering information about the
mar et-for innovative technology and user requirements for new
technology.

Require government procurement agencies to use, as'far as possible,
specifications which,would encourage tedhhological innovation.

Develop the concept of a technology demonstration center, not
connected with particular vendors, 'to train small firms-in manag-
ing, justifying, progr=amming, operating, and thaintainingautomated
equipment..

Encairage U.S. engineers and managers to capitalize on scientific
And technologiCal advances developed in other parts of the world
through study tours, translations, and plant visits.
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>> VI. SUPPORT INCREASED CAPITAL FORMATION <<

An increased rate of capital investment would promote economic
recovery. and Modernization and expansion of plant and equipment and .

help avoid the shortages of key materials that have hampered pro-
duction in the past. Over the long run, a faster growth rate in
the capital/labor ratio would bring about a higher rate of produc-
tivity growth.

4

. There are no clear explanations of why a low rate of capital
investment persists and no broad consensus about measures to in-
crease the rate of capital formation. There is agreement that the
Administration's program,to reduce inflation and over-regulation
could contribute to a better climate for investment, as could the
Administration's proposals reduce the corporate tax rate, to make
permanenLjghe 10 percent investment tax credit, and to liberalize
depreciation allowances for small business.

>>»ACTION PROPOSALS:

Consider ways of accelerating depreciation onmajor innovative 4

projects, such as allowing depreciation to start as soon as the
investment is made and providing-faster write-offs for first

r

. adopters.

Encourage small venture capital enterprises, which have contrib-
uted importantly to technological innovation.

.

Study whether employee stock ownership' plans can be better orga- aF

nixed to contribute to capital formation and productivity. .4
4r.

Stimulate productivity improvement in building constructionift
other capital goods industries inorder to help reduce the rer-
tive price of capital and thereby'increase investment in various
'sectors of the economy.

>> Yll. REFORM THE REGULATORY SYSTEM <<

Reducing theinhibiting effects of regulation on investment,
innovation, and productivity, without diluting environmental,
health, and other sound objectives, is now widely accepted as a .

goal of public policy. In.some cases; deregulation, or less regu-
lAtion, can free enterprise from unnecessary and outworn rules and
increase competition. In most cases, regulatory reform could sim-
plify compliance procedures. ,The overall costs.of regulation could
probably be reduced,by a.greater awareness that the pace at which
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regulations are applied partially determines the magnitude of the
burden.

.
- .

Executive Order 12044, a significant new direction in regu-
latory.reform,,requires,"careful examination' alternative ap'-,

proaches early -in the decision- malCi.ng process," .and the Regulatory

Analysis Review Group helps to introduce productivity cofisidera- .

tions in rulemaking. These initiatives could 'lead to the use of
incentive systems that would reduce the costs and the productivity-
inhibiting effects of regulation.

>>>>ACTION PROPOSALS:.

Developregulations in .consultation with the parties who will be

affected by them.

Place greater emphasis on achieviti compliance through_ consulta- "-
tion, rather than through threats of-legal action.

4
Improve the coordination of reporting requilvmenti of regulatory
agencies, and reduce the number of overlapping jurisdictions.,

Provide for Congressional review of regulatory standards on which
no consensus among regulators, industry and the publig_can be
reached after a reasonable length of time.

,

>> VIII. IMPROVE PUBLIC SECTOR MANAGEMEN? <<'

All levels of gqvernment need.better management, if they are
to achieve productivity improvement. Raising public service pro-

. ductivity will require strong commitment from the top leaders of
government to the goalf efficiency, as well as attractivs.incen-
tives and rewards for performance And skill training, When account-
ability for productOitV improvemAt is fixed and, mode an integral
part of the management system, significant improvement can be
achieved.

>>>>ACTION PROPOSALS:

Use the $80 billion inte?governmgotal grant system to encourage
better management of federally assisted State and local programs.

Expand the Federal Intergovernmental Personnel Program to improve
managerial skills atithe Federal, State, and local levels of

.

ie government.
.
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. Support modernization of financial and accounting systems to deal
more constructively with capital budgeting.

Encourage labor - management. cooperation in government through joint

councils to deal with produOtiVity and quality of working life
issues.

» IX. iMPROVE.PRODUCTIVITY MEASUREMENT <<

Informed policymaking requires undOstanding the relevant _II

facts and the interrelationships among these .facts. Some of the
relevant facts about productivity,ard unknown at present, and some
are not very reliable. Our understanding-of productivitineeds to ,

be based an reliable and extensive quantitative measures of trends
in the economy, in inddstries,,and in plants, and on comparative
data for other countries. The National Academy of Sciences' com-
prehensive review of the'concepts, measures, and gaps in productiv-
ity statistics will provide a basis for improving the factual under-
standing upoli which national productivity policy must be built.

4.
>>»ACTION PROPOSALS:

Develop a family.of productivity measures; which would relate out-
put to inputs of energy, materials, and capital, in addition to

labor.

Measure producttvity in services and other industries, such as
- 'State and local governments, that are not now covered by EILS pro-

ductivity statistics.

Expand data on international comparisons of trends and levels of
productivity to cover individual industries.

Use workshops and Elublications to teach and encourage managers
to measure productivit at the plint-levet-in order to motivate
productivity improvement and to monitor progress toward higher
productivity. f

» X. CREATE AWARENESS OF THE IMPORTANCE 0I PRODUCTIVITY <<

-All of, these actions the Center recommend are underway to
some extent in the United States today.' They present the begin-

.

ning of changes that must take place if we exp ct our economyT
,system to continue to deliver constant improve ents in our, quality
of life. '
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_ What is missing from these embryonio activities-is a broad
undersXanding 4af,Ahe neesd 'for, and the interdependence of, each
action that affects productivity. The Airferican economy is clearly

',in need, of goals- -not goals for distributi kg the benefits 'of a
'healthy expanding economy,' but goals for actdeving that ''sate.

. These goals must eRanate from management and labor leaders from
each industry and) sector. Once established,' these collective

"goals will allow us to vhieve a critical mass of activity in
each of the venda area'.
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APPENDIX B. PUBLICATIONS OF THE NATIONAL CENTER FOR PRODUCTIVITY
AND.QUALITY OF WORKING LIFE

ANNUAL REPORTS

Productivity in the 'Changing World of the 1980's: The Final Report
of the National Center fo ductivity and Quality of Work-
ing 'Life. 1978. Availa le from GPO. .

. .

Annual,Report to the President an&Copgress of the National Center
for Productivity and Quality of Working_Lifi;-I977.
GPO #052-003-00519-1; $3.25.

Annual Report to the President and Congress of the National Center
for Productivity and Quality of Working Life. 1976.

GPO #052-003-00336-8, $1.80. *

Fourth Annual Report of the National Commission ontProductivity
and Work Quality.. 1975. ,GPO #040-000-0034-7, $1.45. I ')

Third Annual Report of the National Commission on Productivity.
1974. GPO,no stock number, $1730.

Second Annual Report of the National Commission on Productivity.
1973. NTIS #P8263234/AS, $5.50.

First Annual Report of the National Commission on Productivity.
1972. NTIS #PB 263233, $5.50.,

ECONOMIC BACKGROUND

Productivity Growth: Purpose, Process, Prospects, and Policy.
1978. Available from the Joint Economic Committee of, the
Congress of the United States.

Prepared by Dr. Solomon Fabricant and submitted as part of
his testimony before the Joint Economic Committee of the Congress
on June8, 1978. Provides an historical overview of productivity
growth and fluctuations in thelinited States, examines the process
by which productivity changes, and considers the prospect of pro-
ductivity growth. Also discusses the broad range of policies for
improving productivity and why national policies must allow for
the specific problems of individual siodustries.

Note: GPO 2 Government Printing Office; NTIS .7 National Technical'
Information Service of the U.Sfr Department of Commerce.
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APPENDIX B. PUBLICATIONS OF THE NATIONAL CENTER-FOR PRODUCTIVITY
AND QUALITY OF WORKING LIFE

ANNUAL REPORTS

Productivity in the Changing World of the 1980's: The Final Report
of the National Center for Productivity and Quality of Work-
ing Life. 1978'. Available from GPO.

Annual Report to the President and Congress of the National Center
for Productivity and Quality of Working Life. 1977.

GPO V052-003-00519-1, $3.25.

Annual Report to the President and Congress of the National Center
for Productivity and Quality of Working Life. 1976.

GPO #052- 003 - 00336 -8, $1.8.

Fourth Annual Report of the National Commission on Productivity
and Work Quality. 1975. GPO #040-000-0034-7, $1.45.

Third Annual Report of the National Commission On Productivity.
1974. GPO, no stock number, $1.30.

Second Annual Report of tJe National Commission on Productivity.
1973. NTIS #PB263234/AS, $5.50.

First Annual Re port of the National Commission on Productivity.
1972. N IS #11 263233, $5.50.

ECONOMIC BACKGROUND

Productivity Growth: Purpose, Process, Prospects, and Policy.
1978. Available from the Joint Econbmic Committee of. the
Congress of the United States.

Prepared by Dr. Solomon Fabricant and submitted as part of
his testimony before the Joint Economic Committee of the Congress
on June 8, 1978. Provides an historical overview of productivity
growth and fluctuations in the United States, examines the process
by which productivity changes, and considers the prospect of pro-
ductivity growth. 130 discusses the broad range of policies for
improving productivity and why national policies must allow for
the specific problems of individual industries.

. Note: GPO = Government Printing Office; NTIS = National Technical'
Information Service of the U.S. Department of Commerce.
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The Future of Productivity. 1977. GPO #052-003-00524-7, $3.00.
A Summary of the.Future of Productivity. '1977. Also avail-
able from GPO.

The outlook for productivity growth in the United States and
abroad as seen by leading economists and productivity experts.
Presents eight, papers. (and summary) prepared for a conference
sponsored by the National Center for Productivity,and,Quality.
of Working Life', the Council on International Economic Policy,
and the RANN Program of the National Science "foundation.

A National Policy for Productivity Improvement.
from GPO.

A statement by the National Commission'on
Work Quality on Rational productivity policy.
basis for future efforts of its successor, the
for Productivity and Quality of Working Life.

1975. Available

Productivity and
Oesi9ned to be the
National Center

The Role.of Productivity in Controlling Inflation. 1974. NTIS
#P828389, $4.50.

Study paper on the causes.of current inflation. Includes a
sector -by- sector analysis of the favorable impact o,increased
productivity on rising prices and the general trealth of the
economy.

Conference on an Agenda fOr Economic Research on Productivity.
1973. GPO #4000-00301, $1.05.

Scholarly appraisals of what economic research can do to
broaden knowledge of productivity measurement and growth and _of .
the impact of cyclica4 variation and,p5oductivity change.
views knowledge, major gaps, and research priorities-in various
areas.

GENERAL INFORMATION

Directory of Productivity and Quality of Working Life Centers.
1978. Mailable from GPO.

Lists U.S. productivity and quality of working life centers,
with addresses, phone numbers, names of key staff, type of organi4
4ation, objectives, programs, publications, and other pertinent
information. Also lists names, addresses, and directors of foreign
\\\productivity centers.
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Productivity: Information Resource Directory. 1977. NTIS
08282 45/AS, $6.00.

Resources for productivity research and so rc of oduc- ./

tivity aqd worklife information, including institute , organiza-

tions,, publications and bibliographies, research and tNnical
services, specialized guides, indexes and abstracts, automated
data bises and services, and sock ces of audiovisual aids. De-

signed to assist labor, management, and -the public at large in
the easy retrieval of this information:

Productivity Centers,Around the World. 1975. Available from
NTIS.

Describes objectives, functions, and operations of major
productivity centers, including members of the European Associa-
tion of National Productivity Centers (Belgium, Bulgaria,
Czechoslovakia, Denmark, France; West Germany, Greece, Hungary,
Iceland, Ireland, Italy, Luxemburg, the4letherlands, Norway,
Portugal, Spain, Turkey, and Yugoslavia) and South Africa.
Suggests reasons for their continued-growth and influence.

PUBLIC SECTOR

Improving Productivity: A Self Audit and Guide forFideral
Executives and Managers. 1978. Available from GPO.

Handbook for Federal executives and managers on how to deal
with productivity issues. Assumes an awareness of the necessity
for and desire to achieve greater efficiency and effectiveness.
Designed to help build productivity improvement into the manage-
ment procC by helping managers to determine Where they are,
where they want to be, and how to get there.

Total Performance Management: Some Pointers foctiori. 1978.

Available from GPO.

Describes TPM, a method for measuring not only the produc--
tivity of public agencies in traditional, quantitative terms, but
also in terms of how satisfied employees are With their jobs and
how satisfied citizens,are with the services.public agencies pro-
vide. TPM involves employees in a bottom-up effort to soiye
problems and eliminate shortcomings. The objective is a more
effeptive work force which delivers better services to the
community. , t
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Employee Attitudes and Productivity Differences Between the Public
and Private Settor. 1978. Availablefrom GPO.

A comparative analysis of public and private sector, employee
attitudes on factors affecting their work and the effectiveness
of their organizations. Based on past demonstrations of the posi-
tivccorrelation between an employee's perception of an organiza-
tion's performance and the actual performance of that organiza-
tion. Identifies areas of potential interest to public sector
managers and employees.

Improving Governmental Productivity: Case Studies. 1977. GPO
#052 -003- 00352 -8, $2.20.

Case studies of diverse efforts by city, county, and State
governments to improve.productivity. Describes how some officials
approached productivity improvement, found and/or organized their
resources (peopleY, and achieved or failed to achieve their ob-
jectives in the complex environment,of public services.

Managing Ini_pections for Greater Productivity. 1977. GPO
#052,003-00345-7, $1.40..

Offers inspection managers and analytical staff practical
ideas which can be modified and adapted to specific local situa,
tions and used in supplementing their own efforts at productivity
improvement. The report resulted from a conference on improving
productivity in inspection services.

Guide to Productivity Improvement Projects. 1976. GPO
#052-003-00181-1, $2.10. °

Prepared by the International, City Management Association.
Demonstrates many and various approaChes and techniques usedby
local governments to improve productivity. Organized by functiohs,
such as energy conservation, general administration, inspections,.

. parks and recreation, public safety, public" works, etc_

Employee Incentives to Improve State and Local Government
Productivity. 1975. GPO #052-003=00090, $3.05.

Describes different employee incentive programs uses State

and local governments. Reviews a sampling of these pro and
offers guidelines on their implementation.
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Labor-Management Committees in die Public Sector: Experiences of
. .

fight Committees. 1975. Available from GPO.

A guide to initiating labor-management committees in the pub-
lic:sector to improve employee morale and productivity. The eight

"' joint committees which are described are in local governments and
'Federal agendies.

,

Improving'Municipal Productivity: Wor k Mdsurement for Better

I

Management. )975. Available from GPO.

Anaid for managers and staff analysts in understanding con-
cepts and application of work measurement techniques: Describe§
uses and benefits of these techniques in municipal functions and
.illustrates how they have enhanced local government productivity.

The Status of Productivit Measurement in State Government: An

Initial Examination...1 75. NTIS #SHR000047271.1.C, $1M5.

The first survey made of the perception of State budget offi-
cers of productivity and effectiveness measures. Examines the ade-
quacy of productivity information available regularly to public
officials.

_ So, Mr. Mayor, You Want to Improve'Productivity. 1974. GPO
#5203 - 00049, 41.25.

'Guidelines for the chief exeCutive of-any government entity
for implementing a productivity improvement program. Covers union,
participation and public understanding. DeTcribes an approach to
obtaining and organizing the analytical resources requtred to rea-
1-1ze the full potatillof a productivity improvement program.

Improving Municipal Productivity: The Detroit Refuse Colle;rtion
Incentive Plan. 1974. #PB283894, $4.50:

. Describes an experimental prdductivity bonu'vsystem for sani-
tation workers. The plan provides for sharing' of the savings
gained through productivity improvements between'tho city and the
employee's.

1', -

IiproviplProductivity in Solid Waste Collection: A Brief for
Elected Officials. 1973. GPO #052 - 00081 -4, $.50.

'How elected officials can assess the productivity of resi-
. dentfal soliewasfe collection systems. 'Identifies iniprovement
techniques tried in selected jurisdictions.
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Opportunities for Improving Productivity in Solid Waste Collec-
tion. 1973. Available from GPO.

Report of the Solid Waste Managemeni.Advisory Group. Iden-

, lifies common problems affecting residential solid waste collec-
. tion systems and offers suggestions for improving and measuring

the productivity of this function

officials can assess the prbductivity of police services. Iden- .

tifies-improvement techniques tried in selected jurisdictions.

Opportunities for Imp roving Productivity in Police Services.

1973. NTIS #PB282030/AS, $6.00.

4,4

Improving Police Productivity: A Brief for Elected Officials.
1973. Available from GPO.

Subtitled More for Your Law Enforcement Dollar. How elected

Report of the Advisory Group on Productivity in Law Enforce-
ment.° Identifies productivity-related issues within patrol, crime
prevention, and human resources; explores the potential for more
ptecise measures; and provides examples of improvement techhiques.

The Wingspread .Conference: Productivity in State and Locarl

Government. 1973 Available from NTIS.

Identifies major barriers to improifing.productivity in State
and local government as viewed by 50 key governors, mayors, city
managers, and county executives.?

Improving -Productivity and Productivity Measurement in Local

Governments. 1971. Available from GPO.
.

Wide variations in the basic, sts of running local govern-
. ments indicate that Some localities are using more effective methods

than others to provide services at lower costs.
. .

INDUSTRY

Measuring Productivity in the Construction Iridusta. 1975.

Available from GPO.

The views of'influential industry, government, and'academic
authorities. Isolates factors, affecting productivity in various
segments of .the constructtonIndusery.. Suggests possible solu-
tions to problems Of Measuring prOductfvity in so diversified
a sector of the economy..

.
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Opportunities for Improving Productivity in Solid Waste Collec-
tion. 1973. Available from GPO.

Report of the'Solid Waste Management Advisory Group. Iden-

tifies common problemi"affecting residential solid waste collec-
tion systems and offers suggestions for improving-and measuring
the productivity of this function.

.

Improving Polide Productivity: A Brief for Elected Officials.
1973. Available

)

from GPO.

Subtttled More for Your Law Enforcement Dollar. How elected
.officials can assess the productivity of police services. Iden-

tifies improvement techniques tried inselected jurisdictions.

'Opbortunitiei for Improving Productivity in Police Services.
1973. NTIS #PB282030 /AS, $6.00.

Report of thd Advisory Group on Productivity in Law Enforce-

ment: Idenfiftes productivity-related issues within patrol, crime
'prevention, and human resources; expes the potential for more
preciseLmeasures; and provides examplii of improyement techniques.

The Ongspread.Conference; Productivity in State and Local.;

_ Government. 1973. Available from NTIS.

' Identifies major harriers to improvingroductivity in State
end local government as viewed by 50 key governors, mayors, city
.managers, and County executive.

)

Improving,Productivity and Prodetiltity Measurement in Local
Governments. 1971. Availablefrom GPO.

Wide variations ifidthe basic costs of -running local govern-
ments indicate that some localities are using more effective methods
than others to provide services at lower costs.

,

INDUSTRY

f. si

Measuring Productivity in the Construction Industry. 1975.

Available from GPO.

The views of influential industry, government, and academic
authOrities. Isolates factors affecting'productivity in.various.
segments of the construction industry. Suggests possible solu-

dtions to problems.of measuring productivity in so diversified
a sector of the economy:

" 1
, I
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Keeping Railroads on Track. 1975. GPO #052-003-00079, $.55.'

Based on Improving Railroad Productivity, the final report of
the,Task Force on Railroad Productivity. Suggests innovations in
corpo6te structures and freight handling procedures to improve.
service and make the railroads min prclfitably without large infu=
sions of new capital or public monies.

Improving Railroad Productivity. 1973.
4f
NTIS #PB282980/AS, $12.50.

Final report of the TasX Force on Railroad Productivity. Con-
cerned with railroads as transporters of freight. Considers some
actions the Federal GoVernihent might take n concert with the
industry to make the Nation's railroads once more efficient, cm-
petitive, and profitable.

Backhaul.in Food Distribution.' 1975. "Available froa*GPO.

Describes backhauling--permitting trucks tosarry profitable
loads on return trips--which could eliminate waste and increase
productivity. Up to $.100 million in annual savings could accrue
from more efficient scheduling of the trucks used to transport
processed foods.

Productivity in the Food Industry. 1973. Available from GPO.

.Summary of the re t rt by the Food Industry Task Force. .Sug-
gests that the many o rtunities for productivity increases can
be realized only through the concerted efforts of all segments of
the industry.

Productivity in the Fishing Industries. 1973: Available from GPO.

A,

Based on the report by the ,Seafood Panel of the Food lnduttry
Task Force. Outlines barriers to and opportunities for improving
production and productivity of the V.S. fishing industry.

TECHNOLOGY AND MANAGEMENT

Net, Technologies and Training inMetalworking. 1978. "Available
- from GPO.

,

Re4feWs the role of technological. factors and the training
required to adapt to new technologies in metalworking, aneconomi-
cally critical area because of the metalworking sector's signifi-.
cance to other manufacturing industries; the-apparent lag in in-
troduing numerically controlled machines in the United States;

Nit
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and potentially iipresive productivity-gains through a large-

4.
scale shift to newer technologies. 'Contains'four case.stadies.

Improving Productivity Through Industry and Compahy Measurement.
Series 1. 1975. Available from GPO.

. . . .

Descrfbes programtin five companies chosen from different
induftriei for diversity in size and' type of operation. Covers
how prqductivity efforts.were organized and what was accomplished:

,
1Mprovtag Productivity_Throuqh 11idustry and Company Measurement.

-Series 2. X976. GPO #040 -000- 00372 -0, $1.45.

Includes papers given at a seminar for trade and professional
association executives. -Covers-productivity measurement in com-
panies, ipdustries, warehousing, and research. Also describes a
Canadian experience.ot n

#

-
.PEGULATION:

t

The Uniform Tire Gradig System: A Case Study of 'the Government
Regulatory Process. 1978. Available from GPO.

Describes an apparent,failutte of regulation to set tire qual-
ity standands. Demonstriteshow the same regulatory process worked
quickly a'nd'effectively when safety was -involved but was unable to
resolve the quality. issue. Suggists that the system breaks down .

and adversely affects productivity,when it attempts to. deal with
issues which do not merit regulatlbn and industry effort.

Synopsis of a Methodological Approach for Use in Assessing Impact
of Governmint-RegulaUon of the Steel Industry. 1978. Avail-
able from GPD..

. ft

Describes the potintiaT benefits in reaching effective regu-
latory decisions which could result froma well-constructed indus-
try study; provides insights into how previous studies tried to
document the impact of EPA, 0541A,and other regulations on the
steel industry; and 5uggesps.pie criteria and requirements of a
sound methodology for.an-i-hdustry-study.

/
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LAW-MANAGEMENT COMMITTEES
.

Starting a Labor-Management. Committee in Yoe Organization: Some
. Pointers for Action. j978. GPO #052-003-00559-0, $2.30.

Guide for labor and management representativein establishing
joint committees in plant's dnd companies. Discusses how committees
are formed to foster greater cooperation through an opek exchange
of ideas outside the formal collective bargaining proces) and in a
nonadversary environment.

".

Establishin a Communit wide Labor-Management Committee. 1978.

GPO # 7004-005 -6, $1.70.

Guide for communities or geographical areas in establi,shing.
labor-management committees or councils. to retain,- strengthen,
and expand existing industry-and bolster the employment base.
`Describes experiences of selected communities in forming and
operating such committees.

Recent Initiatives in Labor-Management Cooperation. Volume I,
976, NTIS #PB281704/AS, $6,00. Volume. II, 1978, GPO

MO052-003-00554-9, $2.75%,

Based on ,case historitis of labor-management committees and

discussions from a series of conferences on recent initiatives.
Participating were workers and managers involved in cooperative'
activities. Describes practical day-to-day experiences in start-
ing committees and examines benefits from and problems associated
with cooperative efforts.

A Summary of the .Role of Third Parties'inLabor-Management Coopera-
tive Endeavors. 1978. GPO #052-003-00558-1, $2.20.

A review in "operational" terms of the evolving participation
by independent third parties in cooperative endeavors, such as
developing new programs, activities', or practices, or in explor-
ing future contract provisions. Describes how gird parties can
encourage a problem- solving proCess betweentlabor and management
,which accommodates both parallel and opposing interests.

ar A

Directory of Labor-Management Committees, Second Edition, 1978.
GPO #052-003-00522-1, $4.00%

Describes 215 joint committees in compani
tries, geographical areas, the pullpc sector,
under the Scanlon Plan or other gains-sharing
data On employers and unions, founding dates,
tions: and issues covered. Three indexes--by
companies, and unions.

4

es, plants, indus-
and those set up -----

plans. Includes
contract obliga-
type of committee,

.
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-A Plant-Wide Productivit Plan in A tion: Three Years of e-

rience with the Scanlon Plan., 1975. Ayailable from GPO.

,Describes the Scanlon Plan and its impact -on productivity at
DeSoo, Inc., alarge manufacturer Cpaint, over a three-year
period. Results showed productivit gainsas high as 41 percent,
and high levels of satisfactiOn with the plan on the part of both
management and workers. Factors affecting worker acceptance Qf

-

the plan are analyzed.
.

Labor-Management Productivity Committees iAmerican Industry.
1975. Available from GPO.

Reviews the Waited U.S. experience
committees in dealing with production and related problems. Traces

with joint labor-management

---Vommittees set up in the 1920's-zand 1930's, the WorltWar ri and 4
postwar experience with the Scanlon Plan and committees in govern-
ment,.and recent initiatives ,in:basic steel, retail food, trucking,
railroads, and other 'areas. .

Labor-Management COmmittees in the Public Sector: Experiences
of Eight Committees. (See PUBLIC SECTOR, above.

Emp oyment Securift9 and Plant Productivity Committees in the Steel
. Industry. 1974. Available froor GPO.

A presentation by I. W. Abel, former President, Urkted Steel-
-workers of America, and former board member of the National Center
for Productivity and Quality of Working Life. Describes labor and'.
management experiences in the steel industry with the Employment
Security_ and Plant Productivity CommitteesUich raised Produc-

.

tivityilevels and provided the foundation for the historic Exper
mental Negotiating Agreement of 1973:

JOB SECURITY

Productivity and Job Securit : Case Studies of Continuin E,uca-
< tion or Engineers, Technicians, and Managers. 9 . PO

#0524803-00529-8, $1.90.

Three case studies involving IBM, Xerox, and the Sta e of
Pennsylvania. Traces the experiences of workers who mnd rgo coh-
tiquing education and training 'related to the jobs they do or
are likely to do: Addresses problems of skill "-obsoles ence"

and the costs extracted in both humanjaild economic te.,1 s.
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Productivity and Job Security: Attrition--Benefits and Problems.
19,7/. GPO #052-003-00436-6.

Three case studies on job securitas a prerequisite to gain-
ing employee cooperation When innovations for productivity in-
creases are introduced. Cases include the'attrition clause at
the New York Times Company, involving theNew York Typographical
Union No 6; craft. unification through labor-management coopera- ,3

Lion in the Alcoa, Tennessei, facility of ,the` Aluminum Company of
America, with tht United Steelworkers of. America, Local 309; and
the agreement betwee6 Huntington Alloys, Inc. and Local 40 of

-the United Steelworkers of America to replace an individual
incentive system with a Scanlon-type companywide group incentive
system.

Productivity and Job Security: Retraining to Adapt to Technologi-
cal Change. 1977. GPO, no stock number, $1.40.

Five case studies on retraining as a means of protecting the
job security ofworkers affected by technological change. Four
of the studies deal with privately sponsored retraining; the fifth
concerns retreainh{g in local government: Cases include a fouhdry;
the Wickliffe Mill of Westvaco, a major manufacturer of paper, and
pickaging,with the United.Paperworkers International Union; the
program of the Chicago Graphic Arts Institute, a joint employer-
union operated training institution; the AIkCO Technkal Institute
of Baltimore welders program; and the training program for housing
inspectors in Detroit and other cities.

QUALITY OF WORKING LIFE

Alternatives in the World of Work. ''I976. Available from GPO.

Highlights from Senate hearings and a national conference on
organizing work to improve the quality of working life and pro-
ductivity.' The hearings were titled Changing Patterns ofWork
in America, 1976. The conference was called Implementing Alter-
native Work Patterns: Some Public and Private Sector Experiences
OthFlexible Working Hours and Part-Time EMployment.
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ProduCtivity and Job SecUrit : Attrition -- Benefits -and Problems. .

1877. GP0-#052-003-004 5-6. .

Three case studies on job security'as a prereqUisite to gain-
ing employee cooperation when innovations for productivity in-,
creases are intr9duced. Cases include the attrition clause'at
the hew York Timet Company, involving the.New York Typographiehl
Union No 6; craft unification through labor-management cooper
tion.ih the Alcoa, Tennessee, facility of the Aluminum Company ,of
America, 4th the United Steelworkers of America, Local 309; and
the agreement between Huntington Alloys, ,Inc. and Local 40 of

, 1the Unite4. Steelworkers of America to replace an indivtdual.
incentive system with a Scanlon-type companywide group incentive'
system. ,-t

Productivity and Job Security 'Retraining to Adapt to Technologi-
cal. Change. 1977. GPO, no stock number, $1.40.

Five .case studies on re raining.as a means, of protecting the
job security- of itorkers affe ted by technological change. Four
f the studies'deal with pri ately sponsored retraining; the fifth
ncerns.reteeainidg in loc 1 government. Cases include a foundry;

the WickliffeMill of Westv co, alnajor manufacturer of paper and
packaging, with the United. aperworkers International Union; the
,program of the Chicago Gra is Arts Institute, a joint employer-
union.operated traini institutinn; the AIRCO Technical Institute
of Baltimore welders p gram; and the training program for housing
inspectors in Detroit an other cities.

QUALITY OF WORKING LIFE

Alternatives in the World of Work. 1976: Available fr310 GPO.

Highlights from Senate hearings and a national conference on
organizing work to improve the quality of working life and pro-
ductivity. The hearings were titled Changing Patterns of Work
in America, 1976. The conference was called Implementing Alter-
native Work P tern: Some Public and Private Sector Experiences
with.Flexible fork -ing Hoursand Part Time ElliOloyment.

.
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' APPENDIX C. STUDIES, REPORTS, AND ARTICLES PREPARED FOR THE CENTER-

STUDIES AND REPORTS

PUBLIC SECTOR 4

Descriptive InfOrmition on Selective Fire Indicators. .1978.

pared by the Denver Regiopai Council of Governments.

Descriptive InforMation on Selective Pdlice Indicators. 1978. Pre-
pared by the Denver Regional Council of Governments.

Improving Productivity and Quiiity of Worklife in the Public Sector:
Pioneering Initiatives in Labor-Management Cooperatipn,. A Sec-
ond Report on "Project Network." 1978. Prepared by the Manage-
Aent and Behavioral Science Center, The thArton School, Univer-

. sity Of Pennsylvpnia.

Keeping Your Automotive Fleet on the Move, for Government Managers
and Elected OfficOals, A Guide to Assessing, Fleet Management
and Maintenance Performance. 1978.:. Prepared by John S. Thomas,
National Center for Productivity and Quality of Working,Life.

Marketing: A,Creat4ve Approach to Citizen Participation in-Govern-
ment, A Report by the Public Sector'Committegoof the National
Center for Productivity and Quality of-Working Life. 1977.

A National Policy for Product6ity Improvement irr State and .Local
GoArnments, A Statement by the: Public Sector Committee of the
Natfonal'ftnter for Productivity ,and Quality of Working-Wes
1976.

Performance MeasureMent for North Carolina Communities, Volume One, .
- Fire Protection. 1978. Prepared Isy the Research Triangle In-
, stitute and-the N.C. Department of Natural Resources and Com-.
, 'munity Development.--Community Assistance Division.

, .

Performance Measurement for North Carolina Communities, Volume Two,
Justide. 1978. Prepared by the Research Triangle In-

Witute and the N.C. Department of Natural Resources, and Com-
munity Development--Community Assistance Division.

Note: Studies and reports are available from NTIS (U.S. Department
of Commerce National Technical Information Center)

A
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Performance Measurement for North'Carolina CommunttieTVolume

Street Maintenance: 1978. Prepared by theResearch-Triangle
Iktitute and the N.C. Department'of NattiralResources arid--Com-
munity Development--Community Assistance Division.

Performance Measurement for North Carolina Communities,-olume,Fopr,
Solid Waste Collection; 1978.- Prepared by the Rese'areli Id-
angle Institute and the N.C. Department of Natural Resources
and Community DevelopmeyPCommuoity Assist4nce Division.

Performance Workshopi on Fii-e,.Policee SinitatiOn, Roadways, Child
Health Services. 1978. Prepared the Council on MUnicipal
Performance.

,
Problems of State and Lotal,Goyernmeht Productivity.Improvementand-

the Federal AlsisCance'Programs. 1977. Prepared by the Na- .'

tionalCenter forProductivity and,Quality of Working Life.

- Processed Data on Manageinent IddICators: 1978. Prepared by the
. Denver Regional Council of Governments.

.

Productive kOlic Managemept. 1976. ,F.'repared'by Chauncey Bell and
AssociateV, Inc. , .00

. -
Productjvity'Improvement )6 Federql-FWd inspect* Services.

1978. Prepared bj' productivity Manageyint Associates, Inc:

Productivity Improvement
Actiiities.' 197e..

% aces, inc.,

in Federal Grapt and Loan Administration
-Preparednby'ProductiAty:Management.Associ-

.

Project Network, the First NetwOrk CohferenCe: 1978. Prepared by
the Management and Behavioral Scier10,tenter, The-Whart6M

.

School, Uhiversily of, Pennsylvania. .-...

. .
, ,4;...: . .

Reporton theSubcommittee.on'Pubric Employees of the Pbblic'Sector
Committee:of-the Rational Center"for Productivity and Quality

...
of Working Ltfe. 1976:'

.

"*pu Wduldn't Believe What We Had to Go Through....," for Governmeht
0! Managers and Elected,Officials, A Guide to Assessing Relation-

. ships with. itizens, Prototype Self-Assessment Guide. 1978.

Prepared by Chauncey Bell and Associates, Inc.

C-2
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INDUSTRY

Analysis of Critical Issues in the Shipbuilding Industry.
1978; Prepared by PUgh-Roberts'Associates, Inc.

Construction Industry Productivity Forum/Workshop, Final'Report.
1978. Prepared by Kellogg Corporation. .

Cooperative Control SyqemslorImproving Construction Productivity.
'19784 Prepared by Department'of Civil Engineering, School of
Engineering, Miss,achusetts Institute of Technology.

Data."for Mgasucing Production, Employment and Productivity in the
Men's' Tailored Clothing industry, Final Report: 1978. Pre
pared 'by Oamer Associates, Inc.

.

Incentives; Creative Leadership, and Capital Investment Increase
Steel Foundry's Productivity. '1978. Prepared Oy the Natioda)
Center for Productivity and Quality of Working Life.

, Perceived Impact of Federal Laws and/or Regulations on'Productivity
Innovation in,the Food Distribution.Industry, A Fact Finding
Study. 1978. Prepared by Donald J. Bowersox and Robert M.
Monczka.

Study to Identify Attitudes or the Food Distribution Sector Relat-
ing to Distribution Research by the USDA. 1978. Prepared by
W41ter FrederickrFriedman and Co., Inc.

'Use,ovf Automated Identification,Technology by a Food Products Manu-
facturer and a Durables Distributot The Standard Shipping
'container Symbol and Grocery, Distribution. 1978. Prepared by
Distribution Codes, Inc.

CAPITAL

. Preliminary Assessment of Capital Formation Issues (Aluminum)
icals, Electric Utilities, Paper and Allied Products, Steen.
1978. Prepared by Management Analysis Center, Inc.

TECHNOLOGY

A Cross Country
nation; A
Department

Comparison of Public Policy and 'Technological Inno-
Brief Overview. 1978. prepared by Arthur Gerstenfeld,
of Management, Worcester Polytechnic Institute.
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INDUSTRY

Analysis'of Critical Issues in the U.S;. Shipbuilding Industry.
1978. Prepared by Pugh-Roberts'Associates, Inc.

Construction Industry Productivity'Forum/Workshop, Final Report. .

1978. Prepared by Kellogg Corporation.

Cooperative Control Systems for Improving Construction Productivity.
1978;" Prepared by Department'of Ciyil Engineering, School of
Engineering, Maspchusetts Institut: of Technology.

Data, for Measuring Production, Employment and'Productivity in the
Men'vjailored Clothing Industry, Final Report: 1978. Pre
pakd by Kramer Associates, Inc.

Incenttyes; Creative Leadership, and Capital Anvestment Increase
Steel Foundry's Productivity. 1978 Prepared Oy the Natiorial
Center for Productivity and Quality of Working Life.

Perceived Impact of Federal Laws and/or Regulations waroductivity,.

Innovation in,the Food Distribution,Industry, A Fact Finding
Study. 1978. Prepared by Donald Bowersox and Robert M.
Monczka.

Study to Identify Attitudes or the Food Distribution Sector Relat-
ing to Distribution Research by the USDA. 1978. Prepared by
Walter FxedericICFriedman and Co., Enc.

"Alse,of Automated Identificatioft Technology by a Food Products Manu-
facturer and a Durables biitributorl The Standard Shipping ,

Container Symbol and Grocery. Distribution. 1978. Prepared by

Distribbtion Codes, Inc.

CAPPEAL

A
A 1

Preliminary Assessment of Capital Formation Issues (Aluminum, Chem-
', icals, Electric Utilities, Paper and Allted Products, Steel).

1978., Prepared by Management Analysis COlter, Inc.

TECHNOLOGY

A Cross Country Comparison of Public Polfty acid 'Technological Inno-'
vation: A Brief Overview. 1978. kepared by Arthur Gerstenfeld,
Department of Management, Worcester Polytechnic institute.
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Flexible Manufacturing,Systems in the Federal Republic of Germany

(BRD). 1977. Prepared by G. K. Hutchinson, Management Re- 'f

search Center, University of Wisconsin.

'Flexible'Manufacturing.Systems in the German Democratic.Republic
(DDR):: 1977. Prepared by G. Kt Hutchi.nson, Management Re-
sealth Center, University of Wisconsin.

Flexible Manufacturing Systems in, Japan. 1977. Prepared by G. K.
Hutchinson, Managepent Research Center, University of Wisconsin.

/P.

FormUlating Public Policy to Improve Productivity Through Technolog-
ical Innbvation. 1977. Prepared by Robert W.,Hbuse, Robert T.
Nash, and Robert S. Goodrich, Technology and Public Policy Pro-
gram, School of Engineering, Vanderbilt University.

Improving.kndustrial Productivity and Technological Capabilities:
Needs, Problems and" Suggested Policies).1,978. Prepared by
Bela Gold, Research Program in Industrial Economics, Case West-

. :,.ern Reserve University.

Industry-University Conference on Productivity.Improvement, Provo,
Utah. 1978. Prepared by Arthur Gould, Lehigh University.

Machinery Manufacturer Improves ProductivIty Through Group Technol-
ogy. 1978. Prepared by the National Center for Productivity
and Quality of Working Life.

Productivity improvement Through Enhanced Technological Innovation,
A Policy Statement by the National Center for Productivity and
Quality Life. 1978.

Report on NTH-Sintef, Trondheim, Norway, Site Visit. 1978. Pre-

pared by G. .11r. Hutchinson, Management Research Center, Univer-
sity of Wisconsin.

. :%,. :' , %

A Review of Critical Factors Affecting Technological Innovation and .

Some Policy Implications. 1978.. Prepared by Alok K. Chakrabarti
and Associates.

Technological Innovation Position Paper. 1978. Prepared by James D.
Hlavacek, Graduate School of Business Administration, Rutgers
University.

TheLUse of Numerical Control Technology in Small Metalworking Plants,
FinalReport. 1978. Prepared by IIT Research Institute.

Q

t
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REGULATION

°A Methodological Approach for USe in Assessing Impact of Government
Regulation of the Steel Industry. 1977. Prepared by Policy
Models, Inc.

Proceedings...Na0onal Conference on Regulatory Reform. 1976. Pre-
. pared by the Center for Policy Process and the National Center"'

for Productivity apd Quality of Working Life.
%.

1.
.

Reducing Unemployment, Through private-Public Enterprise Creation;
1978.. Prepared by the N.Itional Center for Productivity and
Quality of Working Life. I.

MANAGEMENT AND EDUCATION i

/.

All The Government We Pay Foi.. 1977. Prepared by Chadncey Bell and
Associates, Inc.

Productivity for'Business: An Instructional Program, Evaluation and
Summary Report. 1978. '_Prepared by Mary Ann.Sadlo, Niagara,,,
Comunity College.

LABOR-MANAGEMENT AND QUALITY OF WORKING LIFE

4net5itutional Views on the Quality Workingife. 1977. Prepared
by Neai Q. Herrick.

Issues and Trends in Income and Employment Security. 1978. Prepared
by Clint Bourdon, Harvard Business School.

Labor-Management Programs in the Construction Industry. 1978. Pre-

pared by the National Center for Produttivity and Quality of
Working Life.

Report o6 Union Issues and the Quality of Working Life. 1978. Pre-

pared by. the Center for Quality of Working Life, institike of
Industrial Relations, University of California, Los Angeles.

Symposium on "Work In America:, The Decade Ahead." 1978. Cospon-

sored by Work in America Institute, Inc. and the National Cen-
ter for Productivity and Quality of Working Life.

C-5
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CENTER-SPONSORED PUBLICATIONS

Enhdncing Productivity in the'Oublic Sectar: 11 Primir for Citizen
Interest Grocrf s. John M. Hemphill, Jr., Boise.Urban Observatory.

Guide to Productivity Improvement Pro ects. After threelears of "--
Center funding, the International City Management AnociatichiL
no publishes the Guide a self- supporting, subscription.
basis.

'

.

. ,

"Improving Productivity for Better Service Deliveiy: A View from
the Council,Chamber." Management,Information Service RepOrt.
June 1976. International City Management Association.

New' Developments in Productivity Measurement. Forthcoming in 1978.
National Bureau of Economic Research.

41 . .,
. ,

Practical Management for Productivity. John R. Hinrichs. Forthcom-
-;ing in 1978:- Work inAmerica Institute, Inc.

Productivity in Local Government. Frederick O'R. Hayes. With sup-

port from the Ford Foundat4on. 1977. 'Lexington Press.

Public Productivity Review. 1976. Bibliography on public sector
productivity compiled with help of Center staff. Center for,
Productive Public Manag ent, John Jay College of Criminal
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APPENDIX D. BOARD OF DIRECTORS, FORMAL,COMMITTEES, AND PANEL'S

BOARD OF.DIRECTORS*

Nelson A. Rockefeller, Chairman'.
Vice President of the United States

I. W. Abel

President, United Steelworkers of America

Donald C. Burnham f
. DVector-Officer, Westinghouse Electric Corporation

Berkeley G. Burrell
_President, National Business League

Edward E. Carlson
.Chairman and Chief Executive Officer, UAL, Inc.

E

C. Dennis

International President, Brotherhood of Railway, Airline, Steamship Clerks,
Freight Handlers, Express and Station Employees

John T. Dunlop
Professor, Harvard Business School

Daniel J. Evans
Governor of Washington

Frank E. FitzsiMmons
President, International Brotherhood of Teamsters

Gaylord Freeman

Honorary Chairman,. First National Bank of Chicago

Robert A. Georgi'ne
President, Building and Codstruction Trades, AFL-CIO

Andrew E. Gibson
President, Maher Terminals

James E. Holshouser, Jr.
Governor of North Carolina

*. Titles and affiliations are as of-January 20, 1977, when the Board of
Directors resigned in accordance with Title II, Sec. 202(b)(1)(a) of
Public Law 94-136.
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APPENDIX D. 'BOARD OF DIRECTORS: FORMAL COMMITTEES, AND PANELS

1.

BOARD OF.DIRECTORS*

Nelson A. Rockefeller, Chairman
Vice President of the United States .

I. W. Abel
President, United Steelworkers of America

Donald C. Burnham
Director-Officer, Westinghouse Electric Corporation

d

Berkeley G. Burrell
_President, National

Edward E. Carlson
Chairman and Chief

Business League

Executive Offiter, UAL, Inc.

C. L. Dennis
International President, Brotherhood of Railway, Airline, Steamship Clerks,
Freight Handlers, Express and Station Employees

John T. Dunlop
Professor, Harvard Business School

'Daniel J. Evans
Governor of Waihington

Frank E. Fitzsimmons
President, International Brotherhood of Teamsters

Gaylord Freeman
Honorary Chairman, First National Bank of Chicago

Robert A. Georgine
President, Building and Construction Trades, AFL -CIO

Andrew E. Gibson
President, Maher Terminals

James E. Holshouser, Jr.

Governor of North Carolina

4..

w

* Titles and affiliations are as of-January 20,.1977, when the Bo4rd of
-Directors resigned in accordance with Title II, Sec. 202(b)(1)(a) of

- Public Law 94-136.
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BOARD OF !RECTORS (cont*nued)

Wayne L. Horvitz
Chairman, Joint Labor/Management Comittee of the Retail Fbod Industry

J. Lane Kirkland
Secretary-jr.easurer, AFL-CIO

R. Heath Larry
' .Vice Chairman of the Board, United States Steel Corporation

or
Bess Myerson

Syndicated.Columnfsi and Consumer Advocate

Elliot L. ,Richardson
Secretary of Commerce

Herbert S. Richey
President and Chief Executive Officer, Valley Camp Coal Company, and
Chairman, United States Chamber of Commerce

James F. Scearce
Director, Federal Midiationand Conciliation Service

L. Williab Seidman
Assistant to the President for Economic Affairs

William E. Simon
Secretary of the Treasury

William:). Usery, Jr.
Secretary of Labor -4

beorge H. Kuper .

Executive Director, NationarCenter for Productivity and Quality of
Working Life

STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY
INDUSTRY - EDUCATION PROJECT

IMP

. Donald C. Burnham, Chairman
Director-Officer, WeStinghouse Electrtc Corporation

ProfesSor Del K. Allen
Supervior, Computer Aided,Manufacturing Lab,-Brigham Young University

Professor Clifton A. Anderson, P.E.
Emeritus Head; Department of Industrial Eeigineeneing

r North Carolina State University , -\
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STEERING COMMITTEE OF THE CAPPFAUAND TECHNOLOGY
INDUSTRY - EDUCATION PIDJECT (continued) .

O. J. (Jack) Anderson
General Manager, Wilson. Concept's, Inc.

H. Ford Dickie
(Retired) Staff Executive, General Electric Corporation

Profesgbr Robert B. Gaither
Chlirman, Mechanical Engideering Department, University of Florida

Professor Donal.e0. Glower' -

Dean, College of Engineering; Ohio State Iii'liversity

Professor A. F. Gould; P.E. .

Associate Deed of cogineedng
College of Engineering and Physical, Sciences.. Lehigh University

' Dale B. Hartman
Directdr, Aanufaciuridg Technology, Hughes Aircraft Company

.

Alvin P. Lehnerd .
.

Vice President, New Products R&D, Black.4 Decker Manufacturing Company

C. H. (Pete) Link
Executive Secretary and GenerVManager
Computer Aided Manufacturing International, Inc.

Carl Meacham
SpecialAssistant tct the Commissioner, Office of Education

..

Edward E. Miller .

Senior Staff Engineer, Corporat Numerical Control Appliance
Western Electric.Company, Inc.

Professor Charles Di Nash
Chairman, Mechanical Enbinering, University-of Rhode Island

Professor B. W. Niebel, P.E.
Head, Department of Industrial and Management Systems Engineering
Pennsylvania State University

Professor James L. Riggs
Department Head, Industrial and General Engineering
Geegon State. University

Professor Byron W. Saunders
Dean of.thpFaculty
School of Operating Research and Induitrjal Engineering
Cornell University
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STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY
IpUSTRY EDUCATION PROJECT (continued) ro

Professor William A. Smith, Jr.
Department Head, Industrial Engineering
North CaroTina State Uhiversity

Thomas H. Spencer .

Manager, Manufacturing and Materials Development
Caterpillar Tractor Company

Professor Richard E.'Thomas
Associate Dean 'of Engineering, Texas A&M University

AIRLINE PRODUCTIVITY TASK FORCE

George C. Eads, Cochairman
Executive Director, National Commission on Supplies and Shortages

Richard J. Ferris, Cochairman
President, United Airlines, Inc.

C. L. DenrIs
President, Brotherhood of Railway, Airline, Steamship Clerks, Freight
iandlers, 'Express and Station Employees

Jeff Cochrane
Acting Deputy Administrator, Federal Aviation Administration

A. L. Feldman

President, Frontier Airlines

Arthur F. Keely a

President and Chief Executive Office?, Western Air Lines

John R. Meyer

1907 Professor in Transportation, Logistics and .Distribution
Harvard Business School

'Captain John J. O'Donnell
President, Air Line Pilots Association

John Peterpaul
General Vice President, International Association of Machinists

John E. Steiner
Vice President, Technology and New Program Development

. Boeing Company

. .
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PUBLIC SECTOR COMMITTEE*

Daniel 3. Evans, Chairman
Governor of the State of Washington'

Wayne Anderson
Executive Director
Advisory Commission on 'Intergovernmental JRelations

Thomas Bradley
Mayor of Los Angeles (California)

Ruth Clusen
President, League of Women Voters

John D. R. Cole
Director, Buread of Personnel Management Evaluation
U.S Civil Service Commission

James E. Holshouser
Governcir of the State of North Carolina

Mark' Keane

Executive Director, International City Management Association

afield M. Kelly, Jr.
County Expcutive, PrinceGeorges County, Maryland

James E. Kunde
Director of Urban Affairs', Kettering Foundation

Phyllis Lamphere
Seattle City Councilvman (Washington)

Patrick J. Lucey r o

Governor .of the State of Wisconsin 1,

Marjorie Lynch** .
t

.

Undersecretary
U.S. Department of Health, Education,.and Welfare' A

James F. Marshall

Executive Director, Assembly of Governmental Employees

William J1 McClennan
President, Public Employees Department, AFL-CIO 160

* Titles and affiliatiOns are at of Jruary-20, 1977.
** Deceased.
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PUBLIC 'SECTOR COMMITTU (coOtinue- )
4%
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ThomAs
.

Mpody
r

. .

Mayor of Columbus!(0i ),::
.

. . . ,

.

ThomAs Morris .

Assistant Secretary 'for Administrative Servi-ces

Florida Department of Health and RehabilitativeServiees

Chester Newland
Director, Federal Executive Institute

,

Jean Packard a .

. t
Community Development Center,' National Association of Counties

John B. Rhinelander .

' Undersecretary, Department pf Housing and Urban Development

Bernard Rosen
Professor, American University
Former Executive Director, U.S. Civil'Service Commission

Elmer Staats
Comptroller General of the United States-

Wayne Thompson
Senior Vice President, Dayton-Hudson Corporation

Reuben Valdez
Speaker, Colorado State House of Representatives'

John G. yeneman
Counsefor to the Vice President of the United States

Jerry Wurf.
President
AmericaFederatipn of State, County, and Muntcipal Employees

- Sam Zagoria
Director, Labor- Management Relations Service of the U.S. Conference
of Mayors

SELF-ASSESSMENT GUIDELINES GROUP

Randolph Barney
Chief of Police, Kettering, Ohio

Loren Beckley
Chief Probation Officer, San Mateo County, California
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SEAASSESSMENT GUIDELINES GROUP (continued)

Jerry Coffman
City Manager, East Lansing, Michigan

Joseph' Curtis

Commissioner for Human Services, New Rochelle, New York

J. Robert Dolan
County Executive, Westchester County, New York

4 Samuel Finz
Deputy County Executive, Fairfax County, Virginia

Donald Fisk
Director; Office of Program Evaluation
San Diego County, California '

4

Elisha Freedman
City Manager, Rochester, New York

Earl Goodwin
County Manager, San Bernardino County,. California

George Hansen
Chiefof Police, Lincoln, Nebraska

Tom Hoey
Chief, Resource Management. mprovement Division
District of Columbia

Richard Hughes
Principal, Hughes, Heiss and Associates

David Knapp
Assistant Director of Financial Management; San Diego, California

Arlene Lotz
Director, Depaqment of Human Resources, Dade County; Florida

Robert Lukens
General Services Director, Washoe County, Nevada.

John Maclntyre
County Manager, Washoe County, Nevada

41-

Barbara McDonald
Assiitant City Manager for Human Services, Alexandria, Virginia

Donald McIntyre
City Manager, Pasadena, California
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SELF - ASSESSMENT GUIDELINES GROUP (continued)

Arthur Mindonsa 41.

City Manager, Savannah, Georgia 0-

Neil Peterson , $

Director, Community Services, State of Washington

Robert Ruhe
General Superintendent, Minneapolis Park and Recreation Board '

Minneapolis, Minnesota

Frank Vaydik

Director of Parks and Recreation, Kansas City, Missouri

Donald Weinberg
Personnel Director, Prince Georges County, Maryland

NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STATISTICS

Albert Rees, Chairman
Industrial"Relations Section, Princeton University

-Rosanne Cole
Manager, DepartMent of Economic Research, IBM Corporation

Edward F. Denison
Brookings Institution

Solomon Fabricant
National Bureau of. Economic Research .

John A. Frechtling
Manager, Truck Marketing Research, Ford Motor Company

Robert J. Gordon
Department of Economics, Northwestern University

e"

Paul Holland
Senior Reseirch Statistician, Education Testing Service

Benjamin F. King
The Tuck School of Business Administration, Dartmouth College

G. S. Kaddala
Department of Economics, University of Florida

Marc L. Nerlove
Department of Economics, Northwesten University
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SELF - ASSESSMENT GUIDELINES GROUP (continued) -

Arthur Mindonsa
City Manager, Savannah, Georgia

Neil Peterson'-
Director, Community Services, State of Washington

Robert 6he 4

General Superintendent, Minneapolis Park and Recreation Board'''
Minneapolis, Minnesota

4

Frank Vaydik,

Director of Parks and Recreation, Kansas City, Missouri

Donald Weinberg
Personnel Director, Prince Georges County, Maryland

NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STATISTICS

Albert Rees, Chairman
Industrial"Relations Section, Princeton University

.Rosanne Cole

Manager, Department of Economic Research, IBM Corporation

. Edward F. Denison
Brookings Institution

JP

Solomon Fabricant
National Bureau of ,Economic Research

John A. Frechtling
Manager, Truck Marketing Research, Ford Motor Company

Robert-J. Gordon
Department of Economics, Northwestern University

Paul Holland
Senior Research Statistician, Education Testing Service '

Benjamin F. King'
The Tuck School of Business Administration, Dartmouth College

4fr

G. S. Maddala
Department of Economics,-University of Florida

4

Marc L. Nerlove
Department of Economics, Northwesten University
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NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STANDARDS (continued)

4f;ReginaldiNewell

Directorof'Research
International Associatibn ofjlachinists and Aerospace Workers

Markley Roberts
Economist, AFL-CIO

Richard Ruggles
Department of Economics, Yale University

W. Richard Scott
Department of Sociology, Stanford Univers4ty

NATIONAL RESEARCH COUNCIL STAFF

Dave O'Neill
Staff Director, NRC Committeefob National Statistics

Sharon; De Ska t
Reseirch Associate, NRC Committee on National Statistics

John Kendrick
Consultant, NRC Committee on National Statistics

William Madow
Consultant, NRC Committee on National Statistics

PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLaY DEVELOPMENT

Professor William Abernathy
Harvard University, Graduate School of Business Administrati69

Anderson Ashburn
Editor, American Machinists Magazine

° James F. Barcus
Vice President,. Manufacturing, Black & Decker Company

Roy A. Beddell
Vice President, International Operations, Do-AllCompany

Dr. Ray BispJinghoff
Director of Research & Development, Tyco Libs, Inc.

Harvey E. Buffum
Director of Operations Technology, Boeing ComIrcial Airplane Co:

ant
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued)

Donald C. Burnham
Director-Officer, Westinghouse Electric Corporation

John B. Campbell
Senior Editor, Business Week-

. .

Dr. A. K. Chakrabarti
Associate Professor of Business, Drexel University

tl

Robert Chamberlain
Vice President, Giddings b Lewis, Inc.

.Ralph Cross,,, r.

Chairman, Cross Company

Selig M. Danzig
Manager of Industrial Relations, General Electric Company

Claude G. Davis
Vice President and General Manager, Motorola, Inc.

.Daniel DeSimone
Deputy Director, Office of Technblogy Assessment

H. Ford Dickie
(Retffsedi Staff Executive, General Electric Corporation

James T. Duane
Manager, Production Resources Planning,'General Electric Company

Donald L. Eirich
Associate Director, U.S.' General Accounting Office

Dr. John Evans
Deputy Director; Center for Mechanical Engineering Process Technology,
National Engineering Laboratory, National Bureau of Standards

A.

Dr. E. Charles Galloway
Vice President, ResearQii Stauffer Chemical Co.

Dr. Edwih A. Gee -
President, International Paper Company

Professor Arthur Gerstenfel0 0

Head, Deparfihent of Management, Worcester Polytechnic. Institute

Dr. Dean Gillette
Executive Director, Systems Research Division, Bell Laboratories

la
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PARTICIPANTSI1 CAPITAL ANDTECHNOLOGY POLICY DEVELOPMENT (continued)

Professor Bela Gold.
Director, Research Program in Industrial EconomiCs
Case Western Reserve University

Dr. Andrew S. Grovt
Executive Vice President, Intel Corporation

Jerrier liaddad

Corporate Vice President, IBM

Edwin K. Hall
General Counsel
Senate Committee on Commerce, Sciedce & Transportation

Jerry F. Havlis
Vice President, Manufacturing
UTT Harper Corporation

Frederick L. Haynes
Assistant Director, U.S.. General Accounting Office

Kurt E. Hellfach.
Staff Associate, International Planning, General Electric Company

Professor James Hlavecek
Graduate School of Business, Rutgers University

,

Professor Robert WI House.,;
Technology & Public Policy,VanderkiTt University

D. Joseph Juran
Author, Consultant, and Lecturer

Profes).or Morton Kamien

. -Graduate School' of Management, Northwestern University

Professor Burton Klein
CaliforniasInstitute ofjechliology

\. .

Professor Kenneth Knight
Graduate School of Business;,University of Texas

Professor Melvin Kratizbery

Social Sciences, Georgia Institute of Technology

Robert B. Kurtz
Senior Vice President, General Electric Company

Dr. Lawrence M. Kushner
National Bureau of Standards
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued)

Dr. Lloyd Lehn
Assistant for Manufacturing Technology
Office of the'Deputy Under Secretary of Defense for
Research & Engineering (Research & Advanced Technology);

Alan E. Mackenzie
lice President,, Market Analysis, U.S. Industries

Professor Robert Mayer-
Family and Consumer Studies, University of Utah

Gary Meredith
Assistant to the President,,Evans & Southerland Computer Corporation

Sumner Myers

Institute of PubltfeAdministration

Professor Robert T. Nash
Technology and-Public Policy,'Vanderbilt University

I

Howard K. Nason
President, ndustrial Research Institute, Research C6rporation

George A. Needham
Vice President and Director of Research & Development'
& Manufacturing Support Operations, Motorola, Inc.

Elbert H. Neese
President, Beloit Corporation

John R. Norsworthy
Chief, Productivity Research Division, U.S. Departmeneof Labor

Dr. William R. Ntimmy .

Global Coordinator of Huth4n Health Products, Dow Chemical Company
. _

William Patient \

Vice President, Borg Warner Chemical----..---

Professor Merton J. Peck
Department of Economics, Yale University

Phillip Perchonok
Manager, Strategic Planning, Television Business Department
General Electric Company

Merle E. Pryor, Jr.
Vice President, International Assoclatlop of Machinists
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued)
i

,

Roberty. Puffer
Vice- President, Engineering Operations, Digital Equipment Corporation

George Putnam
Manager, Manufacturing Planning and Development, ITT Research Institute

Stanley D. Rasberry

National Bureau of Standards

Dean Samuel, Richmond

School of Business, Vanderbilt University
ti

Professor Albert Rub Lein AN
Department of IndustNal Engineering and Management Sciences
The Technological Institute, Northwestern University

Professor Nancy Schw rtz
Graduate School of Management, Northwestern University

Dr. Nestor TerWek, .1
National Planning Association

t t
4. It

F. G. Von Kummer ,

Vice President, International Division, 4 Dick Company

B. J. Wallis VI.

President, Livernois Engineering Company IC
.

Dr. Bruno Weinschel
Weinschel Engineering Co., Inc.

B. Otto Wheeley
Deputy. Chairman of the Board, Koppers Company, Inc.

Dr. George R. White
Vice PreSident, Advanced Development kana'gement, Xerox Corporation

Fred Wittnebert
(Retired) Director of Research and Development, Parker Pen

James F. Young
Vice President, Technical Resources, G Electric Company

PARTICIPANTS IN MINING AND MINERAL EXPLORATION POL Y DEVELOPMENT

Dr. Paul A. Bailly
Presid

0
nt, Occidental Minerals Corporatitll

4
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PARTICIPANTS IN MIMING AND MINERAL EXPLORATION POLICX,DEVELOPMENT (continued)

Dr. Harold J. Barnett
Professor of Economics, Wa shington University

Dr. John DeYoung
AI

Mineral EcOnomVt, Office of Resource Analysis, U.S. Geological Survey

Robert L. Frani
Head, Mineral Engineering Department, Penn State University
A

Dr. Donald W. Frommer
Acting Chief, Division of Metallurgy, U.S. Bureau of Mines

William W.. Hakala

Program Manager,Excavation Technology, National Science Foundation

Gordon R. Haworth

Vice President, Continental Bank

Fred J. Humphrey
Minerals Adviser, Exxon Corporation

, Dr: R. A. Laudise .

Dirtapr, Materials Research. Laboratory, Bell Laboratories
1

Courtland Lee
livision of Mineral'Resources
ureau,of Land .Management, Department of InterioK-

Derek T. Ottley
Behre Dolbear & Company, Inc.

Paul A. Randazzo
Smelting and Refining Dqpartment, ASARCO

.

Carl R..Roach
Directbr, Technology DevelopMent Division, U.S. ERDA

William Schmidt
Chief, Mining Research-Resoui-ces, Bgreau-of Mines

'H. Schreiber

,Inc.,esident, Behre Dolbear & Company,

,

1

Prank Skelding
President, FRAMCO

D. F.'Skidmore
Mining Department, ASARCO
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PARTICIPANTS 19MINING AND MINERAL EXPLORATION PONCY DEVEtOPMENT (continued)
, .

Pr. Joe Yancik
National Coal Asiociation

PROJECT NETWORK COMMITTEE

Enid Beaumont
Director, Washington Office
International Personnel Management Association

Donald Built
International City Management Associatign

Roger Dahl

a Labor-Management Relations Service, 11.S. Conference of Mayors

1

Marilyn DePoy
American Federation orState, County, and Municipal Employees

Jeffrey Esser
National Conference of State Legislatures,

Neal Herrick

Center for Human Resodrce Research, Ohio State University

. Irvine Marsters
National League of Cities

.James Mkrtin

Natindal Govo-nors' Conference .

Robert Muscat

Service Employees-International Union

Louis Phillips '
Special Assistant to the Undersecretary, U.S. Department of Commerce

.John Popular

Federal Mediation and Conciliation Service

Robert Pruim
Assembly of Governmental Employees

Richard Shore

Office of.the Assistant Secret
and Research, U.S. Department

Al Siegel
Office.of Policy Development and Research
U.S.. Department of Housing ang Urban. Development

+.

y for Policy, Evaluation,
Libor
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PARTICIPANTS INMINING ANDMINERAL EXPLORATION POLICY DEVELOPMENT (continued)

Dr. Joe Yancik
.National Coal Association

PROJECT NETWORK COMMITTEE

Enid Beaumont
Directo, Washington Office
Internationalyersonnel Management Association

Donald Borut
. International City Management Association-

Roger Dahl
Labor-Management Relations Service, U.S. Conference of Mayors

.Marilyn DePoy
American Federation of State, County, and Municipal Employees

v
Jeffrey Esser

National Conference of State Legislatures

Neal Herrick
Center for Human ResoUrce Res earch, Ohio Stap.University

Irvine Marsters
National League of Cities

James Martin
National Governors' Conference

Robert Muscat
Service Employees' International Union

Louis Phillips -

Special Assistant to the Undersecretary, U.S. Department of Commerce

John Popular
J:

Federal Mediation and Conciliation Service
,

Robert Pruim
Assembly of Governmental Employees

Richard Shore

Office of the Assistant Secretary for Policy, Evaluation,
and Research, U.S. Wartment of Lab

Al Siegel

Office of Policy Development and Research
U.S. Department of Housing and Urban Development
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PROJECT NETWORK COMMITTEE (continued)

Deborah Shulman
National Association of Counties

Carol Whitcomb
Public Technology! Inc.

w
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-APPENDIX E. SOURCES AND USES FUNDS;-FY 1,76-78
/

SOURCES

'4'
FY 1976 FY 1971 , FY 1978

Appropriation $2,500,000 $2,150,000 $2,900,000
Interagency 204,600 535,083 53,000

DOT 28,000
HEW 275,000

HUD 165,983

Mr Force , 66,100 53.000

TOTAL . $2,704,600 $3,285,083 $2,953.,000

t

USES

ACTUAL
FY 1977'

ESTIMATE
FY 1978

ACTUAL
Ff 1976

Human Resources 766,252 *867,514 525,044

Capital & Technology 126,888. 235,724 139,556

Government Relations -161,602 215,230 178,732

Pliblic Sector/Federal

Government ' 67 1 - 586,996 427,572

Private -Sector 367,948 431,048 3.37 ,294

Airlines & Other 38,2222' 47,4452,

Construction. 100,3782 107,555;
Food Distribution
Men's Apparel

244,032;
48,4522

131,243;
,51,051`

Communi cation 291,212 366,860 389,073
Administration 226,345 197,357 350,455
Policy 4 335,713 565,831

Total $2,626,008 $3,236,442 $2,913,557

1Center
activities are funded primarily by direct appropriatton. In ad-

dition, other Federal agencies are able- to toke advantage of the experi-
ence and expertise reflected in the Center's programmatic activities by
9by these transfers..
Detail of Private Sector Total

4



ACTIVITIESAPPENDIX F. PRODUCTIVITY IMPROVEMENT LTIVITIES AND PROJECTS OF
THE FEDERAL GOVERNMENT

Previous Center Annual Reports have surveyed in some detail
.Federal activities which had productivity improvement as a direct,
if not primary, intention. As a basis for analysis, in 1976 the
Center surveyed 50 Federal agencies and found $933 million was
obligated in that fiscal year to projects which related specifi-

, callyrto productivity growth. The Center's 1977 Annual Report fo-
cused on a representative sample of productivity improvement pro-

. At..jects of intrinsic interest.

The two previous reports revealed th at of the monies the Gov-
ernment devotes to productivity improvement activities, roughly 85
Percent goes tocivilian technology, about 9 percent to management

. and organization, and slightly less than 5 percent to human re-
sources and labor-management relations.

This appendix of the Center%s final report reviews very briefly
each of Several categories of Federal productivity improvement ac-
tivitjes, more fully discusses support of technology development for

, the private sector; and looks into to two high. leverage programs
which deal with Government support of private innovation and tech-
nology transfer.

ler

M &asuring and Analyzing Productivity

7 Although productivity is usually measured by output per em-
ployee hour, output is actually produced by a complex mix of inputs:
labor, capital, technology, and management. Devising ways to im-
prove productivity depends heavily on measuring and understanding
the interrelated contributions of these inputs to productivity.

The Bureau of Labor Statiitics (BLS) carries out a program to
measure and analyze the productivity of the private business sector
and individuat ingustries; also the Federal Government. It also
researches methods for improving,the measurement and analysis of
productivity.

411 .1/During FY 76 through78, the National Science Foundatfbn (NSF)
and the Departments of Commerce,. Transportation, and Agriculture

supported projects whic)i dealt with: productivity indices and anal-
yses; productivity measurement seminars and reports; impacts of pub-
lic policies on produc ivity; and impacts of highway freight loading
practices on producti ity.

Ilk
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In FY 1979, a reorganization:af NSF eliminated the productivity
measurement research program, except far completing those studies
in progress.

Public Sector Productivity Improvement

Many of, the measurements and findings of Federal productivity,
improvement programs have a direct application to corresponding
functions at the State and local level. In addition, the applica-

.. tian of both innovative hardware and managerial practices to State
and local government functions has been aided by the NSF's Research
Applied to National Needs (RANN) activities. These activities in-
cluded projectsto improve productivity in solid waste collection
and disposal, arbitration of labor disputes, cable television utili-
zation, video communication applications, fire- fighting equipment

'selection, and court procedures.

In FY 1979, these intergovernmental programs will continue at
approximately the same level of funding ($5 million) wider NSF's
new Applied Science and Research Applications (ASRA) Directorate- -
the successor of RANN. This program is intended to facilitate

' the integration of science and technical resources into the oper-.
ation of State and local governments by improving their understand-
ing of science and technology-related issues and their application
of science and technology solutions.

Human Resources, L1bor-Management, and

Quality of Working Life Activities

"'thin the Commerce Department,the Economic Development Ad-
ministration continues its attention to innovative improvements of
worklife. The level of support for .these activities is declining
slightly as private funding assumes these responsibilities.

The Department of Labor has ongoing activities concerned with
labor-management cooperation, with human resources development,
and with quality of working life demonstrption projects. .

The Federal Railroad Administration, with outside fundi as-

sistance, is examining job safety issues, as well as ineffic encies
in terminal facilities and'the many institutionalized barriers to -.

railroad productivity improvement.

The National Institute of Mental Health in the Department of
Health, Education, and Welfare has several ongoing'projects con-
cerned with the quality of work0p,life. These include studies
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of occupational stress, relocation impacts automation impacts, and
new systqms of work, among others.

The activities of the Federal Medittion and Conciliation Ser-
vice fall into four categories: inplant labor-management committees,
area or community labor-management committees, labor-management re-
lationshipt by objectives, aryl labor relations training programs.

Management and Organiiation Impgvement Activities

In FY 1976, approximately $90 million was expended to enhance
productivity by improvinkmanagement and organization 'in health
care organizations, local governments, agricul ure,manufacturing,

.,and transportation. In general, these acttVi ies have been On-

4) tinued, although the restructuring of the Experimental Technology
Incentives Program under the Nation)) Bureau of Standards has ume-
what altered the emphasis'on manufacturing management practices.

7.4

Technolo Enhancement Activities

The Federal Govern ent, both its mission-oriented agencies
and its research- ien'ed agencies, funds a substantial amount of
R. & D. In FY 197 , ajar Federal funding of projects to improve

'civilian technology amounted to $786.3 million and included direct
research in agriculture , fisheries, marine transportation,
manufacturing, mining energy, construction, services, and technol-
ogy diffusion.

Two Federal programs are'directed at learning more about the
process of innovation and about how to improve it. These are,
first, the Industrial Program Element of ASRA, and second, the Ex-
perimental Technologies Incentives Program (ETIP) of the Center
for Field Methods of the National Bureau of Standards.

0"*.

Both the ASRA program and the,ITIP program are concerned with
high leverage productivity enhancement activities. These agencies
use research itself to discover how science and technology can pro-
duce innovation and pereby increase productivity in both the pub-
lic and private sector.

Appned SCience and Research Applications

RANN, the predecessor of the new ASRAIDirectorate,'under which
the Industrial Program Element no4 falls, had an overall FY 1978 .

budget of $57.9 million. The estimated FY 1979 budget is $73.9
million. Considerable reorganization and reallocation of funds
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has been accomplished, although the mission remains largely the
same and all of the activities contribute to productivity through
the development of new technologies.

ASRA's general mission is to foster R. & D. relevant to
national problems by focusing on problem areas in ich the NSF
can make a unique contribution, by encouraging others to apply R.
& D. to significant problems, by improving the efficiency and ef-
fectiveness of the innovation process in genera), and by increasing
the effectiveness of R. & applicationby others:

Five subacqvities comprise the ASRA program:

1. The Problem Analysis subactivity identifies and analyzes
major national problems which have a significant science
and technology content and suggests how NSF, the Federal
Government, and science and technology might solve them.

2. The Integrated Basic Research subactivity accelerates
activities of basic research relevant to existing or emerg-
ing national problems.

3. The Applied Research subactivity provides a source of sup-.
port for research not otherwise supported and enhances the
scientific base of emerging technologies._;,..

4. The Problem-Focused Research ApplicationS'eubactivity fo-
cuses on research and development activity on selected
problems which NSF can make a unique contribution to
solving.

5. The Intergovernmental Science and R. & D. Incentives sub-
activity encourages the use of science and technology in
State and local governmental policymaking, and program
planning and execution; it also develops, tests, and eval-
uates incentives the Federal Government could use to stim-
ulate private. sector development of needed technology.

The Experimental Technology Incentives Program-

ETIP was established in 1972 to discover how the Government
might improve the environment for technological change in both
Government and Industry in order to enhance productivity. The

program was funded with $3.1 million in FY 1977 and $3.1 million
in FY 1978; in FY 1979, the figyre has reached $3.2 million.

,(TIP supervises experiments which assess the effects of inno-
vation in the private sector. Currently, the program is sponsoring

, projects concerned with procurement policy, regulatory policy,
. civilian R. & D. policy, and economic assistance policy.

)1P
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procurement policy research is directed toward using
i- nnovation and productivity. In its research on procurement
policy, ETt9 has concentrated on innovations in four major
areas: life cycle costi_gx. performance purchasing, prototype
purchasing, and market Ogregation at_the State and local
level.

Studies suggest that using life cycle costing criteria in
Government procurement of selected products improves the qual-
ity of those products and that design improvements often are
transferred to corresponding commercial products. In contrast,
ETIP performance purchasing experiments seem to indicate that
consumer preference successfully resists Government-generated
product innovation.

In the area of prototype purchasing, there is evidence that
the prospect of large Government orders alone is not sufficient
to induce suppliers to produce small quantities of state-of-the-
art products to.Government specifications. Attempts to aggre-
gate State and local government markets as a means of inducing
innovation have thus far defied successful accomplishment.

--With regard to regulatory policy, ETIP has produced 4mproved
analytical techniques which materially simplify utility rate
structure formulation. Studies in the regulatory area also sug-
gest that changes in regulatory practices which enhance innova-
tion in one industry may not be applicable to other industries.

--In the civilian R. & D. area, ETIP analysis shows that the suc-
cessful commercialization of Government-funded development, can
be substantially enhanced if all potential stakeholders. are
involved in the market analysis from the beginning.

Additional ETIP research indicates that research consortia
of interested parties are likely to be more effective In solving
problems than those directed by single research interests such
as 5niversities. ETIP research has also verified that sound
economic and engineering information encourages investment in
projects of high payoff potential and that minimized technologi-
cal risk is essential in capital-intensive ventures.

--An ETIP examination of Federal economic assistance policy re-
vealed that the mix of relationships'among essential factors
involved in capital'formation for technological innovation is
much more complex than commonly believed.

ETIP currently is sponsoring 15 projects concerned with pro-
curement policy; 10 concerned with regulatory policy; 6 involving .
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economic assistance policy; and 2 invotving civilian research and
development activities.

Under the Assistant Secretary of Commerce for Science and
Technology, ETIP is furnishing staff support to the Presidential
Task Force for Domestic Policy Review on Industrial Innovation.
This ad hoc organization is chaired by the S'ecretary of Commerce,
and it has as members the Secretary ofDefense, the Secretary of
the Treasury, the Director of the Office of Management and Budget,
the President's Science Adviser, the Chairman of the Council of
Economic Advisors, and the Counsel to ehe President for Domestic
Affairs. ETIP also has been assigned the responsibility for de-
veloping implementation and evaluation plans for the options the

:Task Force suggests to the President.
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